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Sikorsky helicopters, first to roll off a helicopter 
production line, were the only ones to see active 
military service. In addition to training hundreds 
of pilots in the U.S.A.A.F., the Coast Guard, the 
U. S. Navy, the R.A.F. and the Royal Navy, Sikor- 
sky helicopters were in action in England, Alaska, 
China, Burma, India, the Philippines and on Army 
floating repair bases in the Southwest Pacific. 
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With more than a little pride we pre- 
sent another Aviation first — the first 
complete design analysis of a jet pro- 
pelled plane ever published anywhere. 
It’s the Messerschmitt Me-262, the only 
jet fighter-bomber to see widespread 
combat action, and a thoroughly in- 
teresting craft it is. We’ve put it in 
print at the earliest possible moment, 
as is shown by the fact that one of the 
craft studied was still being prepared 
for test flight, and Managing Editor 
Jack Foster worked right along with 
the crew. Together, they found out 
a lot of things that would have other- 
wise been a long time coming to light. 
Part I, on the airframe, starts on page 
115, and our November Part II will 
include just as thorough a job on the 
Junkers Jumo 004 axial flow gas tur- 
bine jet power plant. 

Though the Me-262 was the only Nazi 
jet job to see widespread action, the 
Krauts had some plenty interesting 
designs coming along — much too close 
to production. One of the closest and 
most interesting was the P-60, a flying 
wing powered by two BMW 001 or 
Heinkel Hirth Oil jet engines. Com- 
plete details of three models of this 
radical design will be found on page 
172, including one of “Pete” Bulban’s 
engineering sketches. 

But, os the mon said, that’s only the 
beginning, for data on five other craft 
are given. On page 108 are first photos 
and construction details of Douglas’ 
new giant, the C-74 Globemaster, big- 
gest of the military transports, and 
the DC-8, a truly radical design for 

is the' dope on Republic’s new super- 
speed high altitude four-engine trans- 
port, the Rainbow. And directly oppo- 
site this are details of Howard Hughes' 
giant H-4 all-wood eight-engined fly- 
ing boat, while on the page which 
follows are details of the Blackburn 
B-20, which features a huge retractable 
center float. 

Pertinent to flying boats still to be de- 
signed, Ernie Stout, Convair’s staff en- 
gineer in charge of hydrodynamics, has 
done another outstanding job of whip- 
ping fundamental problems, this time 
with his "Landing Analysis for Flying 
Boats and Seaplanes.” This new series, 
which is loaded with just-released in- 
formation, begins on page 137. 

Though the impulse jet engine has a 

reputation as a fuel hog, it shouldn't 



yet be written off, for the improve- 
ments arc coming fast. On page 136, 
for example, we give the first releasable 
data on a working model containing 
American developments which are re- 
ported to give it much better perform- 
ance than predecessor types. 

You hear plenty of complaints about the 
personal plane’s lack of utility, a fac- 
tor which, it’s said, will definitely 
limit the market. These arguments 
sound pretty weak, though, when you 
read a story such as that on page 164, 
a case history of a hard-headed busi- 
ness man’s use of not one, but a whole 
fleet of personal planes in — of all things 
— the steel business. 

Mere mention of the word “bookkeep- 
ing” brings a heart-rending shudder 
to most fixed basers for they have 
plenty of other problems. But the most 
successful operators realize “you gotta 
know where the dough goes if you 
wanta stay in business.” On page 166 
you’ll find how one man keeps track 
of every penny — easily and inexpen- 
sively, too — so that he still has time 
left to devote to the many other good 
business building ideas detailed in this 
article. 


Down the Years in AVIATION'S Log 


25 Yr. Ago (1920) — London-Paris 
airline completes first year's oper- 
ation averaging 2.3 passengers per 
flight. . . . Handley-Page intro- 
duces slotted wing. . . . Sadi Le- 
cointe wins Gordon Bennett Race 
at 184.8 mph., using Hisso-engined 
Nieupont, and Romanet, in a Spad 
comes in second. . . . German Mer- 
cedes supercharged engine develops 
constant power up to 13,000 ft. alti- 
tude. . . . Navy successfully uses 
interplane radio over 10-mi. range. 
. . . Pioneer introduces turn-and- 
pitch indicator. . . . French engi- 
neers build fabric-covered wood pro- 


15 Yr. Ago (19301 — TAT-Maddux 
and Western Air Express start first 
New York-California airmail un- 
der new name Transcontinental & 
Western Air, Inc. . . . Detroit an- 
nounces 1931 International Air 
Show. . . . British Dirigible R-101 
destroyed by fire while in flight. 
. . . Open cockpit types comprise 


60% of total planes in use. . . . 
U. S. has 1,764 airports, of which 
513 are municipal. . . . Average air- 
line revenue is 85c. per plane-mile. 
. . . In National Air Tour 28 of 30 
competing planes complete full 
4,800 mi. sky-journey. . . . PAA 
South American routes now total 
19,190 mi. 

10 Yr. Ago (1935) -Waco builds 
fighter plane for Cuba. . . . Fair- 

freighter for use in north woods. 
. . . Polish LOT airline reports use 
of Bristol Pegasus engines on 
Douglas DC-2’s. . . . Howard 
Hughes sets landplane record of 
351.7 mph. in Hughes Special. . . . 
Laura Ingalls, flying Lockheed, bet- 
ters women’s transcontinental rec- 
ord with 13 hr. 34 min. coast-to- 
coast run. . . . UAL uses Boeing 
247-D’s exclusively on long dis- 
tance flights. . . . Polish planes take 
first and second place in Gordon 
Bennett Race. 
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THE NEW KOLLSMAN FOUR-ENGINE SYNCHROSCOPE enables 
the pilot or flight engineer to bring all engines quickly to the same r.p.m. for the uniform power output 
required by economy and correct operating procedures. Designed at the request of AAF to cover military 
needs, these synchroscopes also have their application to transport aircraft, where they contribute to passen- 
ger comfort as well as to proper operation of the plane. The accuracy and dependability of these synchro- 
scopes, together with their simplicity of operation, are characteristic of all Kollsman Aircraft Instruments. 


KOLLSMRN AIRCRAFT INSTRUMENTS 

PRODUCT OF 




r, 1945 



YOU BET! IT WAS THE 
PLANE WE ALL FLEW- 
!T DID MIRACLES! ) 


YOU FLEW A CUB 
■ IN THE FIELD j 
ARTILLERY 
DIDN'T YOU, BILL? 


Bill Gets There Quickly, Easily and 
Safely in the FAMOUS PIPER CUB 


P/PfP CUB 

Points the hibg to Wings for AU Americans 
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A Short Cut that 



it may be too late. 

But, if the "Missing 30%" were taken out of 
a control pulley as illustrated (and the ultimate 
result is almost the same) you'd choose Fafnirs. 
Above is shown the inspection every Fafnir 


cannot be taken! 

Aircraft Ball Bearing must pass. These are 
100% inspections — made on every bearing that 
is stamped "Fafnir". They are made on the 
newest and finest inspection equipment to 
limits of .0001" and closer. 

Of course these tests and inspections cost 
money. They add a little to the cost of Fafnirs, 
as against ball bearings whose performance 

Are they worth while? Ask the Army, the 
Navy, the airlines . . . for they have been flying 
far more Fafnirs than all other makes. The 
Fafnir Bearing Company, New Britain, Conn. 

FAFNIR 

BALL BEARINGS 

For Aircraft 
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E xperience with tricycle landing-gear aircraft all 
over the world, vastly multiplied during the war 
years, proves that the Goodyear Dual-Seal inner tube 
is a "must” for nosewheel tires. Again and again the 
Dual-Seal has proved itself "a bridge to safety” for flight 
crews and costly equipment. 

This ingenious inner tube is a development of the orig- 
inal Goodyear LifeGuard tube for motor vehicles. The 
aircraft counterpart also is a two-compartment inner 
tube. Particularly suited to use in nosewheel tires where 
a failure would almost certainly cause extreme damage, 
if not casualties, the Dual-Seal tube is protection against 
the hazards of tire mishaps. An internal wall “bridges” 
over a break in the outer section. 


A pressure drop in the outer compartment causes the 
inner chamber, still under full pressure, to expand and 
fill the tire. The inner wall, made of tough, two-ply 
cord fabric, bridges over the hole, retains the necessary 
air pressure to keep the tire firmly seated on its rim and 
provides a rolling radius for a safe landing. 

GOODYEAR STANDARD TUBES 

Goodyear standard inner tubes for aircraft are the finest 
available. High-quality materials are processed for long 
wear under punishing conditions, and built to withstand 
the loads and stresses of fast landings and high-speed 
braking. That’s the reason so many aircraft manufac- 
turers specify Goodyear tubes as original equipment, 


rounding out the Goodyear tires, Goodyear wheels and 
Goodyear brakes that are top favorites. For further in- 
formation, please write Goodyear, Aviation Products 
Division, Akron 16, Ohio or Los Angeles 54, Calif. 
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THE PLANE OF TOMORROW THAT'S 



jTjLS DIFFERENT from the pre-war 
personal plane as the present day fighters 
are from the planes of 1939 and 1940— the 
ROCKET is faster, safer, roomier and more 
economical. Designed to cruise at 185 MPH, 
the Rocket is dynamically stable and lands 
(with flaps) at 50 MPH. Wide tricycle land- 
ing gear makes landings simple and taxiing 
easy. Automatic variable pitch propeller, 
3-way trim tabs and wide 3-passenger seat 
make cross-country or routine flying a rest- 
ful dream. Splendid air and ground vision. 
Beautiful interior and upholstery. Standard 
equipment includes blind flying instruments, 
2-way radio, homing loop and navigation 
lights. Delivery approximately six months. 
Price, fully equipped, §5,000.00. 


FREE CATALOG FOLDER 






The ROCKET AIRCRAFT SALES CORP. 

DRAWER 430* FORT WORTH i. TEXAS. U.S.A. 


AVIATION, October, 1943 



urried in 
the clouds 


T HEY were married a long time ago in high 
flying aircraft — Aireon hydraulic controls 
and Aireon radio communications equipment. 
They used the double ring ceremony — one 
ring to represent our vow to provide the best 
hydraulic actuators that ever took to the air— 
the other our vow to supply the topmost quality 
in radio communications equipment. ... If you 
are making or operating airplanes, we are 
versatile enough to include you in the marriage, 
and love you just as fervently as all our other 
customers. How about giving us a ring? 
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Voltage Regulators -proved in war, 
now ready to serve your peacetime needs! 

ker of thousands of these superior regulators for Army and Navy planes, Leece- 
Neville brings you this news as exclusive U. S. licensee under the original Newton 
Carbon Pile patent. Carbon pile regulators have no moving contacts, no spark gaps, 
no unenclosed vital parts — three of many reasons why they give so much more 
service. Also will handle high field currents and provide close regulation. May be 
snapped in and out of the mounting base wilhout disconnecting leads and can 
be modified to suit special requirements. Get all the facts on this amazingly improved 
type of voltage regulation before you decide on aircraft electrical equipment. Write 
today to The Leece-Neville Company. 5363 Hamilton Avenue. Cleveland 14, Ohio. 
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Pioneer and STILL Quality Leader 
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NOW IT CAN BE TOLD 

Accuracy in “Millionths” on Production Job 

Obtained on Bryant No. 112 Internal Grinders 


B-29 FUEL INJECTION PUMP 
PRODUCED BY ECLIPSE 


SPRINGFIELD, VER- 
MONT — Another stride by 
American war production gen- 
was disclosed recently by 
the Army Air Forces Air Tech- 
nical Service Command and 
Eclipse Machine Division of 
Bendix Aviation Corporation. 

Mass production of fuel in- 
jection pumps for the B-29 
Superfortress has been 
achieved at the Eclipse plants 
in Elmira, New York. The 
Bryant No. 112 Internal 
Grinder was chosen for the | 
sleeve bushing job, and tech- 


nical details for production of 
this part were worked out 
through the close cooperation 
of Eclipse and Bryant en- 
gineers. 

Production Tolerances 
Unbelievable 

In the hands of Eclipse 
workers, the Bryant machines 
are producing parts to diameter 
tolerances of 10 millionths of an 
inch or less. This necessitates 
maintenance of straightness 
I and roundness to even finer tol- 
erances. This infinitesimal de- 


.nt internal 
New York, 
of 10 millionths or less. 


gree of precision was graph- 
ically demonstrated by Mr. 
T. W. Tinkham, General Man- 
ager of the Eclipse Machine 
Division. After demonstrating 
the precise fit between the 
plunger and the bushing ground 
on the Bryant machine, Mr. 
Tinkham had a newsman rub 
his fingers on the pump piston. 
The very slight film left by the 
newsman’s fingers was suffi- 
cient to make the plunger stick 
the bushing. 

Improves Bomber 
Performance 

. equipped with the 
fuel injection pump are flying 
surer than ever before at ex- 
treme altitudes where rarefied 
atmosphere, varying pressures 
and sub - zero temperatures 
must be taken into account. 
It is interesting to note that 
the gasoline is the only lubri- 
cant used in the pump as- 
sembly. 

Cooperation Plus Secrecy 

This is a typical example 
of the way Bryant men 
'■operated with the ei 
rs of our leading manufac- 
turers during the war y. 

This is one example, 
hundreds of others still i 
remain on the secret 
Now, when you are planning 
for an era of peacetime pro- 
duction, there still ii 
Bryant man ready to a 


-COMPANY VERMONT, li 
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G-E INERT-ARC PROCESS 
BOOSTED OUTPUT; CUT COSTS 
'H& T/wx ■ -FilteA. 


• One important war job of the Orange Roller Bear- 
ing Company, Orange, N. J., is the fabrication of 
water jackets for electronic tubes. 

With the manual welding method first used on the 
seams of these water jackets, a severe peening opera- 
tion was required to improve the quality and ap- 
pearance of the weld — and the percentage of welding 
rejects was high. 

After a thorough investigation of other welding 
methods, the G-E Inert-Arc process, employing 
helium as a shielding medium, was found to be the 
most successful for this job. 


Now, thousands of these water jackets, all of fully 
annealed, Type 347 stainless steel, but of various 
sizes, have been successfully welded. No flux and 
no filler are used in the operation, and the former 
high percentage of welding rejects has been cut to 
less than one per cent. 

If you are fabricating aluminum, magnesium alloys, 
stainless steels, copper, or other hard-to-weld metals 
or alloys, investigate the new production possibilities 
of the G-E Inert-Arc process. For complete details 
or specific recommendations, get in touch with the 
G-E arc-welding distributor in your locality. Or, 
write Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


Keep on buying BONDS— and 


GENERAL 



ELECTRIC 


'IATION, 


1111111111 



II hen the chips were down and the 
manufacture of precision parts was essential 
to the prosecution of the war, our large force 
of engineers and craftsmen developed and 
produced a myriad of aircraft engine parts. 
In the world of tomorrow when the produc- 
tion of quality duplicate parts can mean your 
progress, Lawson Precision manufacture 
will accelerate and help achieve your goal. 
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Tack & JJeintz 


W HEREVER men fly — from 50° below to 160° in 
the sun— Jack & Heintz starters have set completely 
new standards for sheer stamina. Running long past normal 
service periods under the toughest conditions imposed 
by war, these powerful compact lightweight units 
literally outlast the engine they start . . . and in many 
cases engine after engine! 

Starters removed at engine change have been repeatedly 
reinstalled with only a change of brushes. Usually even 
this may be unnecessary for since the beginning of the jvar, 
& Heintz research has increased starter brush life from 
500 to 17,000 cycles of operation. 

Such performance — all a matter of record — has helped 
keep more planes on the skyroad to the victory that is 
rs. In peace, it means greater safety, longer service 


life, lower costs. 
The great ne 


starters that have set such service 
records are now available for use 
in civilian aircraft, if you’re inter- 
ested in cutting maintenance costs 
in your business, write us for 
complete performance data today! 


AVI. 


IN, Oc 
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in easy to fabricate coils 
of long lengths . . . always 
accurate in metallurgical analysis, 
temper, width, thickness. 




provides the matchless 
combination of 


, * stre» eth 
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keeping 
a vigilant eye 


BORCOLO? 


quality 


... to bring you tools consistently good 

The metakwotking Industry knows that BORCOIOY tools cut metal faster and cheaper. 

And — what’s more important — the next BORCOLOY tool can be depended on to be infallibly 
like the last — and for two good reasons. 

First, BORCOLOY tools are produced in one of the most modern cutting-tool plants in the country, 
under advanced, scientific methods of manufacturing control. 

Secondly, each BORCOLOY tool is subjected — individually — to a series of exacting tests. 

Each tool is checked for uniformity of composition, for size, shape, and finish; checked again for 
hardness, magnafluxed and X-rayed to detect infinitesimal surface or sub-surface cracks. 

Every tool bearing the BORCOLOY name is guaranteed to be of the highest quality. 

That’s why you can count on consistently higher production between tool grinds from tools of 
BORCOLOY . . . the centrifugally-cast ferrous alloy that combines the superior hardness of 
heat-treated steel (up to Rockwell C-71) with the “red hardness” of cobalt and the wear- and 
abrasion-resistance of boron. 

There’s a grade of BORCOLOY for every machining operation in the middle-range fields: 

Grade 5 — Where wear-resistance is the principal factor 
Grade 6 — For maximum hardness 

Grade 7 — For maximum “red hardness” on fast-cutting production jobs. 

For a new idea of cutting speed and long tool life, try BORCOLOY tools. Distributors in your 
area can supply you with BORCOLOY tools — tipped or solid from stock. 

*R«9llt,r«J Trod. Mart 

GENERAL AIRCRAFT EQUIPMENT, INC 

Tool Division,- South Norwalk, Conn. 

Branch Offices: Newark Detroit los Angeles 

Canadian Sales. General Aircraft Eqoipmonr o( Canada, tld-. Montreal. P. Q. 
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what happens to a 
...at 400 miles per 


The tiniest surface scratch ... so 
small you might never notice it . . . 
often grow big and serious un- 
the constant shock and pound- 
ing of vibration. For o scratched 

the door to fatigue failure. 

their products, experienced air- 
craft engineers use forming 
blocks fabricated from Laminated 
INSUROK, Grades T-601 and CG. 
They have found that by using this 
precision plastic they can cut costs, 
save time, and do better work . . . 
both in rubber pad and directform- 
ing of lighter metals. 

Laminated INSUROK does not 
mar materials; it is approximately 
half the Weight of aluminum; 


therefore easier to handle re- 
gardless of size; and oils, greases 
and other lubricants have no de- 
teriorating effects. Grade T-601 
can be fabricated with high-speed 
tools. Grade CG, because of its 
graphitic content, gives longer life 
than T-601 or usual canvas lami- 
nates, hardwoods or hardboard 
materials. It can be fabricated with 
Carboloy tools. 

Whether your products are de- 
signed for war or peace.. . . 
INSUROK forming blocks can ben- 
efit you in many important ways. 
With Laminated INSUROK sheet 
slock, you can make low-cost dies ip 
your own plant ... or Richardson 
Plaslicians will make them jor you. 
Write us today for information. 


FormingDies 0/ Laminated INSUROK, 
shown here through the courtesy 
0] Republic Aviation Corporation. 


UHMM 


‘P'teci&CaK 

'Pfatfic* 


54 RICHARDSON COMPANY 
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F OUNDED, IN 1926, Breeze 
Corporations was a vital factor 
in the development of clearer com- 
munications for commercial, as Well 
as military aviation. The Breeze pre- 
war reputation as a manufacturer 
of such -precision items as Radio 
Ignition Shielding, Flexible Con- 
duit and Electrical Connectors, was 
further enhanced during the war 
years by the performance of these 
products and of Breeze Cartridge 
Engine Starters, Tab Controls, 
Armor Plate and countless other 
Breeze specialties — all of which 
made marked contributions to the 
winning of Final Victory. 

Now that the war has been won, 
Breeze turns once agaiit to produc- 
tion for peace confident that the 
products, which made the Breeze 
Mark the symbol of superiority the 
world over, will pace the progress of 


of electronics. 




i ? 4 


BREEZE 
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DELCO-REMY 

Aircraft Electrical Equipment 
is now available 
on aircraft engines 
which power many popular makes 
of private planes 


★ 


ELECTRIC STARTING FOR CONVENIENCE 
ELECTRIC STARTING FOR SAFETY 
AMPLE CURRENT FOR LIGHTS, RADIO, ACCESSORIES 



DELCO-REMY 

DIVISION 

ENEBAL MOTORS COBPOBATION 



WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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T hE long lasting accuracy of Logan 
Lathes is due in large part to the 
construction of the Logan Lathe bed. 
The extra heavy, sturdy ribbed, special 
analysis castings are alloyed to obtain 
the finest lathe bed characteristics, and 
are designed for sections of even thick- 
ness to reduce internal strains. How 
these rugged castings are planed, 
aged, milled, machine scraped, finish- 
milled, precision ground, and checked 
is too complex a story of accurate and 
efficient workmanship to be fully told 
here. The important aging period 
which follows the rough cut, for exam- 
ple, allows more than adequate time 
for maximum development of any 

LOGAN ENGI 


latent tendencies to distortion. In mill- 
ing, nine formed cutters perform nine 
heavy milling cuts simultaneously in a 
single pass to bring the ways to within 
.0015" of finished specifications. Then 
the mechanical scraping, the finish 
milling, and the final precision grind 
bring the ways to within .0005" of 
parallelism over their entire operating 
area. It is care like this, not only in 
making the bed, but in building the 
complete machine, that makes the 
Logan Lathe dependably accurate in 
the tool room and in high-speed pro- 
duction. Ask your Logan dealer, or 
write direct for catalog information 
on all models of Logan Lathes. 

NEERING CO. 






"Penny-wise" FIBERGLASS insulation assures 
"pound-wise" comfort for Stratoliner passengers 

little as 4 ounces. It has exceptionally 
low moisture pickup, even under condi- 
tions of extreme humidity, and provides 
an optimum of thermal insulating effi- 
ciency and sound reduction. Easy to 
handle and install, it maintains its form 
and shape even under extreme vibration. 

If you do not have complete informa- 
tion on Fiberglas in this and other forms 
for application in aircraft, write today. 
Owens-Coming Fiberglas Corporation, 
1891 Nicholas Bldg., Toledo 1, Ohio. 

Fiberglas 


Costly weight was saved — 
raifiriOTwiirii P r °fi* a M e P a y loads were 
increased and passenger 
comfort was assured, by TWA — when 
Fiberglas Insulation was installed in the 
Stratoliners. 

Thoroughly tested and proved, Fiber- 
glas is installed wherever insulation is 
called for in all of America’s bombers, 
cargo and fighter planes. Fiberglas Air- 
craft Insulation is made of fine fibers of 
glass, fabricated into flexible blanket 
form, 10 sq. ft., % in. thick, weighing as 


AVIATION, October, 1945 



•So dearly and unmistakably are draftsmen able fo express their ideas on 
paper that their drawings have re-shaped the world. Through line, figure and 
symbol, draftsmen define the work to be done by the labor and machines of a 
nation. Assisting them to attain precision and clarity are drafting instruments 
that act almost as living extensions of their own hands...instruments that function 
figuratively as their partners in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have been 
partners, in this sense, in shaping America, in making possible its swift-moving 
highway traffic, its speed in conducting business, its victorious might in war 
... So universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has materialized with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own "drafting 
partners"? 

You will find special advantages, for example, in PHOENIX* Tracing Cloth, 
which K & E has made almost "ghost-proof." Here is a cloth from which you 
can erase either pencil or ink lines without 

partners in creating 

■ perspiration and water. You can even 

soak it in water for ten minutes at a time 
without harm! For further details about PHOENIX* Tracing Cloth, write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 
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Engines need helping hands- 

so do crews ! 

I f you're an old-timer, you remember times when keeping a plane 
in the air took all you had. Today special controls automatically 
perform hundreds of operations you had to sweat out by hand. 

The Fulton Sylphon instruments illustrated rate high as helping 
hands. They spare pilot and crew, add to peace of mind and body. 

They save the engines, keep them delivering their power smoothly 
and efficiently. What’s more, they are self-powered, actuated by the 
very temperature changes they control. As long as engines function, 
they help engines function better. 

For complete information, charts, diagrams, etc., write for Bulle- 
tin TA-822. The Fulton Sylphon Co., Knoxville 4, Tennessee. Cana- 
dian Representative: Darling Brothers, Montreal. 

A. This instrument automatically proportions mixture of hot and 
cold air admitted to cabin heating system. B. This device controls 
the amount of coolant circulated through heat exchanger of 
liquid cooled engine. C. Controls lubricating oil temperature. 
Protects oil cooler against high pressures. D. Controls oil tem- 
perature, regulates amount of oil passing through oil cooler. 



FULTON 

TEMPERATURE CONTROLS 
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From inner conductor to outer covering ... 
Federal really knows high-frequency trans- 
mission lines. 

And this knowledge was not easily won. As 
the pioneer in the field Federal not only 
developed over 80% of all h-f cable types in 
use today ... but developed most of the 
equipment needed to test them.’ 
Attenuation, high-voltage, dielectric and 
balance testing equipment, velocity of 
propagation, braid-resistance and electri- 


cal length meters . . . were all Federal- 
engineered to fit specific requirements. 

That’s why it’s logical to turn to the acknowl- 
edged leader in the field for the finest in h-f 
cables, specialty-engineered harnesses and 
cable assemblies. 

Where requirements are critical . . . for trans- 
mission lines with special characteristics... for 
custom-built and engineered harnesses and 
cable assemblies ... take your liigh-lre- 
quency transmission problems to Federal. 



Federal Telephone and Radiojbrporation 
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.-eager — tomorrow s ..... 
travel-wise. Gain and maintain travel leadership by giving them more 
beauty, more comfort. It’s easy, it’s profitable with Firestone's amazing 
materials, Foamex cushioning covered with Velon upholstery fabric. 

Together they are the perfect seating combination— deep-cushioned com- 
fort, high eye-appeal — both so practical that maintenance cost is brought 
down to almost zero. 

Consider the glamour of interior of Velon. In any color, from palest pastel 
to deepest jewel tones, in a wide range of patterns, textures and weaves, 
Velon. fabric stays ever new, fresh and beautiful. Dirt and grease cannot 
cling to its non-porous threads, nor can acids and alkalis stain it, so Velon 
stays clean longer. A cloth dampened in water or cleaning fluid restores its 
original beauty. As seat covering, curtains, wall lining, shades and trim, 
Velon can be exposed to the broiling sun’s rays without fading or becoming 
over-heated. It is perfectly flexible, yet cannot bag, buckle or “grow” out of 
shape ; so resistant to abrasion that it does not snag or scuff. 


They'll feel 
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Consider the comfort of Foamex cushioning. Millions of tiny air-and-latex 
bubbles float the passenger in blissful relaxation. Each bubble is a perfect 
shock absorber, an air-breathing ventilator, an air-valve yielding gently t® 
slightest pressure, resilient under heaviest weight. Foamex replaces old-style 
springs and stuffing with one welded-together material, sagproof, lump- 
proof. Both Foamex and Velon have proved themselves in transportation 
seating through years of wartime abuse. Foamex is now electronically 
processed to insure even longer wear. 


The demand for Foamex to cushion men against shocks of battle has been 
satisfied. The need for Velon to protect them in steaming tropics has been 
filled. Now Foamex and Velon will be available to you, to attract passengers 
with beauty and comfort, to keep your maintenance costs way down. Start 
specifying this revolutionary seating combination. Write Firestone, Akron. 


really mi 
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Protect your surplus tools and equipment 

with GULF QUALITY RUST PREVENTIVES 

. . . a complete line to meet your every need! 


R ECONVERSION time is rust-prevention time! Act 
' now to be ready for prompt rust-proofing of yours 
as well as Government-owned tools and production 
equipment. 

From Gulfs complete tine, you can select one or more 
war-proven rust preventives that will meet your every 
requirement for both interior and exterior use— and 
provide positive protection for indefinite periods. 

Gulf quality rust preventives have given an excellent 
account of themselves in protecting all types of metal 
parts and war equipment during storage and trans- 
portation overseas. They meet Government specifica- 


tions for exterior and interior application, and are avail- 
able now for immediate delivery. 

For further information on Gulf quality rust pre- 
ventives, write, wire, or phone your nearest Gulf office. 

Gulf Oil Corporation ■ Gulf Refining Company 
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Deliverij Service “Deluxe 


The further development of the helicopter, postwar, 
can make the phrase “Delivery Service Deluxe” a 
practicable reality. For with helicopter delivery serv- 
ice — residential areas and localities which now lie 
Car beyond the limits of most existing retail delivery 
zones — can be served as speedily as locations only 
a few miles from downtown stores. 

With carrying capacity comparable to a medium 
motor truck, with specialized ability to fly slowly 
as well as swiftly, to ascend and descend vertically, 
the helicopter is well suited to the needs of subur- 
ban package delivery service — when operated by 
professional pilots. 

Department stores, specialty shops, markets, 
and other types of retail establishments which 
maintain substantial home delivery services — may 


greatly enlarge their normal trading zones with 
helicopter delivery service— with a consequent in- 
crease in customers and sales. For the helicopter 
may be used for transfer or direct delivery service 
to areas adjacent to customers’ homes. 

At McDonnell, right now, our main job is making 
aircraft and parts for war . . . and that’s the most 
important delivery job of all. But it isn’t too soon, 
even now, to discuss postwar plans for specialized 
helicopter service. 

We shall welcome the opportunity to sit down 
with you or your representatives — and work out 
specifications for the adaptation of a helicopter to 
your particular commercial needs ... a type of heli- 
copter which can be utilized for almost any kind of 
utilitarian service . . . almost anywhere in the world. 


MCDONNELL 

McUU^actuAeAA. AIRPLANES and HELICOPTERS SAINT LOUIS • MEMPHIS * 
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CAN HELP YOU 
SOLVE YOUR 
POSTWAR 
BATTERY PROBLEM 


Y OU have on your drawing board ideas 
for future planes. Naturally those ideas 
involve many problems. Whenever the prob- 
lems relate to batteries, Exide can help 
you solve them. 




Exide has the long experience and the manu- 
facturing resources to make batteries for any 
kind of military, transport or personal planes. 

The Exide Engineering Department is at 
your service. Contact the local Exide Branch, 
or write direct. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 

Exide Batteries of Canada, Limited, Toronto 



Three Meriam Manometers are used in this Aircraft Pump Test Unit. 
One for suction, another for pressure, and the third (longest) for air flow. 
They give quick, accurate readings in testing and checking aircraft pump3. 
These Manometers are known as the Well Type, direct reading instru- 
ments. The rectangular well detaches from the body so that the 
instrument can be mounted on the front of the instrument board, the 
well then reassembled on the Manometer and line connections made 
from the back of the board. A simple, efficient instrument— widely used. 
Ask for Catalog Sheet A-324-FB. 

THE MERIAM INSTRUMENT COMPANY 

10928 MADISON AVENUE • CLEVELAND 2, OHIO 


MERIAM MANOMETERS 

Test and Check Aircraft Pumps 


IN CANADA! PEACOCK BROS, UD., MONTREAL 


MERIAM-'"* 


INSTRUMENT PEOPLE 
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W HEN TWA designed a new 
and different heating system 
for their fleet of Stratoliners, they 
chose as its heart Janitrol Whirling 
Flame Aircrajt Heaters! Actual flight 
experience has proved that a new 
high has been reached in passenger 
comfort, a new low in maintenance 

POSITIVE CONTROL OF TEM- 
PERATURE. Exact and continuous 
control of the circulating air in 
flight and on the ground is possible 
because Janitrol operates inde- 
pendently of the plane's engines. 
No uncomfortable hot or cold blasts, 


uneven temperatures, falling off of 
heat while landing. 

LOW-COST UPKEEP. After 
more than 1000 hours of flight 
TWA reported, "No failure nor 
special maintenance work on the 
heaters." When maintenance is re- 
quired, the light-weight Janitrol 

Information on Janitrol Whirling 
Flame Aircraft Heaters for every 
type oj application is yours for the 
asking . . . why not write us about 
your present and postwar heating 

problems. 


TWA STRATOLINERS GET 
INCREASED HEATING 
LIGHTER WEIGHT, 
LOWER UPKEEP COSTS 
WITH 


COMPLETE JANITROL HEATING PACKAGE FOR DC-3 PLANES 
WILL SOON OE AVAILABLE 


ABLE J&fiSM* 


AIRCRAFT HEATER DIVISION • SURFACE COMBUSTION CORPORATION • TOLEDO 1, OHIO 
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No oilier air lransport now built or planned can 
give you sucl( assurance of proven performance 
as you will soon get from the huge, dependable 
Douglas DG-6, cruising in excess of 300 miles 
per hour along the routes of leading airlines. 


GREATEST NAME IN AVIATION 


DOUGLAS DC-6 
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HANSEN MFG. CO. 

1786 EAST 27th ST. • CLEVELAND 14, OHIO 


'amm 


COUPLINGS 
for Industry 


The day of peak production at any cost to meet emergency 
conditions is past. It's now economical production in 
order to meet competition and sell in a highly competitive 
market. Short cuts all along the production line are abso- 
lutely necessary and that’s where Hansen couplings show 
their true worth. For instance, on air tools, Hansen coup- 
lings save many minutes of the operator's time out of each 
hour. No time wasted going back and forth, no wasted 
effort and no waste of air because operator has complete 
control at his finger tips. A mere push of plug into socket, 
coupling is connected, air is automatically turned on, slight 
pull on sleeve, plug is ejected, air is automatically turned off. 
With Hansen couplings you save much of the operator’s 
time and effort, production is stepped up considerably and 
savings in material is quite substantial. In many instances 
your material savings alone will pay for the cost of the 
couplings in a short time. Send for free Industrial catalogue. 

OXYGEN AIR, OIL, ACETYLENE GASOLINE 

COUPLING GREASE COUPLING COUPLING 

COUPLING 








‘‘ ' 



E AUTOMATIC MACHINE COMPANY 
sees many 

S GOOD THINGS AHEAD 


A new pocket-size instrument 
reports power output and efficiency 
to the pilot of a plane by measur- 
ing constantly the deflection of 
the engine under the force of ex- 
plosions. Consolidated-Vultee. 


It is reported that 


The National Research Council 
is compiling a directory of indus- 
trial research laboratories of which 
there were 2,264 in 1940 when the 
last listing was made, 
get ready wllh CONE Ur I. marrow 
Said to be the largest govern- 
ment-owned plant yet leased for 
civilian use, a 21 million dollar 
factory is being converted for the 
making of streamlined trains. Ed- 
ward G. Budd, Philadelphia. 

|el rtady with C ONE far tomorrow 
Experimental track-type trac- 
tors are using rubber tracks quite 
similar to those used on children’s 
toys. B. F. Goodrich. 

A new technique, using an elec- 
tric arc, makes it possible to cut 
industrial diamonds four times 
faster than the conventional 
method. National Bureau of Stand- 

Id rtodywllh CON E far tomorrow 
An aviation magazine estimates 
that American domestic and inter- 
national air carriers will put al- 
most §750,000,000 in equipment in 
the next five years. Aviation News. 


An oxy-acetylene cutting unit 
developed by the Navy can be 
carried on the operator’s back and 
used without setting it down. 


One of our admirals reports that 
welded ships have proved to be 
stronger than riveted ones during 
the war. Admiral Emory S. Land. 

gel ready with C 0 N E fur tomorrow 

The American optical industry is 
now producing, by automatic, 
mass production methods, lenses 
superior to those formerly made by 
hand in Germany. 

gel ready will. GONE fur tomorrow 

The Army has been using a very 
compact radio communication sys- 
tem that can carry facsimile pic- 
tures, telephone conversation and 
teletype messages all at once. 


tel ready wllh CON Eh.rU, narrow 

Claims for a new rubber cement 
include adhesion to metals, plas- 
tics and ceramics; shear strength 
of 3,250 pounds per square inch and 
tension strength of two tons. B. F. 
Goodrich, “ Plaslilock ” 

lot ready will. CON-I fee tomorrow 

The first section of the Society of 
Automotive Engineers to be estab- 
lished outside continental United 
States has been organized in the 
Hawaiian Islands. 

gel reedy wllh CO N E for tomorrow 

A new electrical device analyzes 
the composition of metal and indi- 
cates its maximum endurance. 
Electrical Manufacturers Public In- 
formation Center. 

let ready wllh 0 ON E lor tomorrow 

A new stainless steel is soft and 
ductile enough to be formed and 
fabricated like aluminum. Rustless 
Iron & Steel Corp., Baltimore. 


Keep ahead with production savings from parts 
produced on the 8-Spindle Conomalic. 


O s * 6 



|el rt.dy wllh CO N E far l.m.rrow 

A unique type of power trans- 
mission, which is positive and yet 
prevents gear breakage in case of 
jamming, uses metal gears meshed 
with gears of an elastic vinyl resin. 
Resistoflex Corp. 
fel ready with CONE for lamorrow 
Tooling has begun for the pro- 
duction of a calculating machine 
that automatically figures divi- 
dends, hourly pay rolls, writes 
checks and keeps records at 4,000 
per hour speed. Addresso-Mulli- 
graph Corp. 

|el ready with C 0 N E far l.m.rr.w 
A dry cell developed for the 
Army is reported to have 5 times 
the shelf life of ordinary batteries. 
A 93.6 volt radio battery of 72 
cells weighs only 2 pounds. Engi- 
neering & Mining Journal. 



CONE 


AUTOMATIC MACHINE GO., INC. * WINDSOR, VERMONT, U.S.A. 

22 
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You can get a Federal license to fly 



it’s 


less ins 


the ’"CERTIFIED SPIN-PROOF PLANE. 


^Certified incapable of spinning by U.S. Civil Aeronautics Administration 



ERCOUhl'S spin-proof lately design results la simplified operation. * •loci# steering wheal 
* guides IRCOUPI up or down, banks end luma It left or right . . . mekal hying eellor, reduce! 
learning time by one-third. Sturdy ell-metal construction, tricycle landing gear, economical 


/^^ENGINEERING AND RESEARCH CORPORATION, Riverdale, Maryland 
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3. Trouble-free bearing and seal arrangement 

4. Self-priming even under extreme conditions 

5. Ability to pump the fuel tank dry 

6. Variety of installation adaptations 


Increased engine power, faster climb and higher 
altitude capabilities of modern aircraft demand a 
fuel booster pump having greater and more positive 
vapor separating characteristics to handle the 
larger fuel flow under the more severe operating 
conditions. 

To meet this demand, PESCO now offers an 
entirely new fuel booster pump— a tank-mounted, 
compact, electric motor -driven, centrifugal pump in 
various models for either submerged or external 
installation. PESCO precision workmanship assures 
the highest standards of performance and depend- 
ability. Write today for new “PESCO Vapor 
Control" Booklet No. 9. PESCO Products Co.. 
(Division Borg-Warner) 11610 Euclid Ave.. Cleve- 
land 6, Ohio. 



In Aircraft Hydraulics, Fuel Pumps, 
Air Pumps, Related Accessories . . . 

PERFORMANCE POINTS 
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MORAINE PRODUCTS 

DIVISION OF 

GENERAL MOTORS 


i 
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Hi /?'’*’® 4 PORTABLE 
"nmuc TEST MACH 


AIRCRAFT 


r Wfi hsi( 

^ <?/ 

sVsr 

P'hkJuu,*., 

«;o*7ouc7., 

srsrfus 


^ Specialization ^ 

and quantity produc- 
tion methods enable us 
to offer the aviation in- 
dustry test and maintenance 
equipment to meet its specific 
requirements at low cost. Our line of 
standard and special machines for 
test, maintenance and repair at 
airports and for factory and 
laboratory use, covers a wide 
range of aircraft systems and 
components. See list below. 

For details, bulletins 
\ and prices, write, / 

♦ \ or phone. y n 


GOVERNMATIC 
TEST MACHINE 


Model HNI07 


^dustry’ 


Hydraulic Test Machines (Gas and Electric Powered) including portable, production and 
laboratory models for pressures up to 3,000 psi, and static pressures to 20,000 psi -*■ Test 
Machines for Fuel Pumps, Vacuum Pumps, Hydraulic Pumps, Gas Turbines (Jet Propulsion) En- 
gines. and Fuel Booster Pumps (Thompson-Greer) ^Hydraulic Motorsy^Hydraulic Power Units 


i u i ~ w rtn m 3°°°^^ infii 
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SAFE, SMOOTH STOPS « sfe ^ t&e 



Pan American Clippers, America’s foremost ambassadors of good 
will, rely on Whiz Hydraulic Brake Fluid for safe, smooth stops 
— in any climate, at any time of the year. Whiz Hydraulic 
Brake Fluid No. 3 is the patented non-evaporating brake fluid 
that assures perfect braking action from 300° above to 50° below 
zero, in any hydraulic system. It is used and recommended by 
America’s largest car manufacturers. R. M. Hollingshead 
Corporation, Camden, New Jersey; Toronto, Canada. 


HYDRAULIC BRAKE FLUID 


VI AVION. 





• Three large exterior doors, and two large doc 
between passenger and cargo compartments, pe 
mit swift loading and unloading to cut waiting tir 

• Will utilize every new electronic device, inclu 
ing radar, to permit all-weather flying. 

• Embodies such improvements as reversible pit 
propellers, heat anti-icing, laminar flow wine 
tricycle landing gear. 

• Flexible Mareng fuel cells cut maintenance co: 
and contribute to safety. 

• Equipment is located below floor, easily acce 
sible for servicing through exterior hatches. 

The Glenn L. Martin Company, Baltimore 3, A 


• Obsoleting all commercial aircraft of her 
class, the Martin Two-O-Two provides much 
higher speeds, more luxurious accommodations and 
more cargo space than any transport of compara- 
ble size. Low direct flying costs and maintenance 
costs assure profitable airline operation — at fares 
below first-class railroad rates. Here are some 
reasons why: 

® Cruises at a speed approaching 300 m. p. h. — 
upward of 100 m. p. h. faster than present day 
transports. 

• On a 250 mile city-to-city hop, direct flying costs* 
exclusive of operating overhead, are less than one 
cent per seat mile. 

® Carries 30 to 42 passengers — in luxury unsur- 
passed by even the largest 4 -engine air liners 
flying today. 

* Utmost passenger comfort assured by comforta- 
ble roomy seats, plenty of head room and leg 
room, large windows, modem heating, ventilating, 
sound-proofing and lighting. 

® Has far more cargo and baggage space (525 
cu. ft.) than any transport of comparable size. 


AIR TRANSPORT 
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Out of the war comes this improved Federal Inch Type Series S ball bearing 
adopted by our armed forces for radar, fire-control, range-finders and artillery. 

Prior to Pearl Harbor, these bearings were extensively used in all important 
industries. Then, to meet the challenge of war, Inch Type Series S was im- 
proved and developed to the present high standard of efficiency. 

This precision ball bearing has many advantages, — light weight, high speed, 
can carry a heavy load, — a top-flight bearing for top-flight service. FIRST in 
War, FIRST in Peace and now, — FIRST in the specifications of American 
manufacturers. 

FEDERAL 

BALL BEARINGS 

. . . FOR PRECISION PERFORMANCE ... USE FEDERAL 

INCH TYPE SERIES S IN YOUR PLANT OR PRODUCT 


1 

FEDERAL 

f 


BALL BEARINGS 

THE FEDERAL BEARINGS CO., INC 

6^ $me jsjjL 

rouoHKiirsii, M. r j ) 

THE JEWELS OF 
^ INDUSTRY ^ 


Detroit: 2640 Book Tower— 26 • Cleveland: 402 Swotland Building— 15 *wi Si' 

Chicago: 902 S. Wabash Ave 5 ■ Los Angeles: 5410 Wilshire Bird.— 36 


V 
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It Stays Where It’s Put 


You’ll always find the Elastic Self- 
Locking Stop Nut where you place 
it, because this nut always stays put. 
The Elastic Stop Nut holds an ad- 
justment with a sure grip whether 
seated against a surface as in the 
slot positioner illustrated above or 
unseated on a threaded part. 

The Elastic Stop Nut uses its head 
— because built into it is a red collar. 
This is an elastic compression collar 
that molds itself to the individual 
threads of the bolt, locking tight. 
You need no jam nuts, cotter pins 
or other locking auxiliaries wnen 
you use Elastic Self-Locking Stop 
Nuts. They refuse to loosen, creep 


or “back off” under the toughest, 
most critical operating conditions. 
Yet they never rust or freeze in 
place and can be easily removed 
when necessary. 

Proved in billions of wartime 
applications, Elastic Self-Locking 
Stop Nuts give definite insurance 
against loose nuts and consequent 
delays, breakdowns and extra main- 
tenance work.From delicate, precise 
aircraft installations to heavy- 
duty tank installations, these nuts 
with the red elastic collar have 
shown their gripping power. Elastic 
Self-Locking Stop Nuts are the 
sure way to greater safety, economy 
and reliability. 


LOOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 



ESNA 


ELASTIC STOP NUT CORPORATION OF AMERICA 
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interest you ? 


U you are developing a product 
in any one of these classifications, 
we recommend that you consider 
a special application motor to ob- 
tain maximum performance, low 
weight, improved compactness, 
and appearance. • Our 31 years' ex- 
perience designing and building 
small motors may prove valuable 
to your engineering department. 

THE IAMB ELECTRIC COMPANY 
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Here’s the HOW. . . and the WHY of 

TRIGGER-FINGER CONTROL 

( Soon available on 10, 15 and 20-lb. Fire Extinguishers ) 



i PuIl out non-jamming 
• locking pin. Seating in 
two blind holes, it can’t 
be turned . . . the ends 
cannot get bent over. 



2 Pick up easy-to-carry 
• extinguisher. Bal- 
anced design and low 
center of gravity make 
carrying job simpler. 



extinguisher — one 
finger docs the trick. 



ide goes right to work! 



1 Lock open — if desired. 

'• Just move trigger for- 
ward slightly to latch 
it in open position — 
no danger of fouling. 



6 Recharge without re- 
• placement parts. 
Merely connect carbon 
dioxide supply and 
fill extinguisher up. 


Simple, safe and foolproof, this new trigger- 
control valve on 10, 15 and 20-lb. Kidde extin- 
guishers speeds the attack on fires. A novice 
can operate it! Write for the full details today. 


Walter Kidde & Company, Inc., XOIS Main Street, Belleville 9, New Jereey 
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The makers of the new Boeing C-97, like the entire 
aircraft industry, have been ready for the long- 
awaited transition to peacetime production. 

OSTUCO, too, has been ready. For seamless tub- 
ing, as OSTUCO produces it, is lending a hand to 
the conversion program already rolling in high 
gear. Strength-for-weight advantages . . . enviable 
delivery records . . . experienced, trustworthy crafts- 
manship . . . these are yardsticks of quality— quality 


made doubly sure by rigid testing, such as the 
Brine.ll test, shown at the left, which measures re- 
sistance, hardness, and other physical properties of 
the original steel billet. 

OSTUCO re-affirms its wartime pledge of highest 
quality and dependable service to the aircraft in- 
dustry whose peacetime contribution to our country 
will be as great as its part in winning the victory. 



O SEAMLESS TUBE COMPANY 


Plant and Main Office • SHELBY, OHIO 
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LAND MORE BUSINESS 
AT YOUR AIRPORT! 




Investigate Now — the 

SOCONY-VACUUM 
PLAN FOR 


AIRPORT 

DEALERS 

The Complete Help 
You Need to Build a Big 
Gas and Oil Business! 


There’s a really big opportunity 
for you in the coming expansion 
of private flying . . . but are you 
prepared to take full advantage 
of this? Are you getting all the 
planning, merchandising and 
advertising support you need to 
build a sound, profitable 
airplane servicing business? 


HERE’S HOW YOU CAN DO IT I 

Socony-Vacuum has developed a brand 
new, common - sense Airport Dealer 
Plan designed to fit every type and 
size of fixed base operation. By tying 
in with this plan now you’ll assure 
national recognition for your airport 
. . . plus the backing of 79 years’ lubri- 
cation, marketing and research expert- 
ence — greatest in the oil industry. 

It’s easy to learn all details of the 
complete plan. Just fill in and send us 
the coupon below. Do it today! 

SOCONY-VACCUM Oil, COMPANY. INC. 
and Affiliates: Magnolia Petroleum Company; 
General Petroleum Corporation of California. 

| CLIP NOW-MAIL TODAY! 1 

| Socony-Vacuum Oil Company. Inc. | 

I 26 Broadway, New York 4. N. Y. 

I Please send me all details of how new Airport 
| Dealer Plan will help me take full advnn- I 
I tage of the big postwar airport opportunities. I 


I STREET I 

l_°” mzzij 
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IN DECEMBER 1944 
WE ANNOUNCED. ..IT’S 


Now -the New 
Crescent Electric 

Palleiier 

IS HERE! 


Actual production of the new Crescent Electric 
_l\_ Palletier marks the completion of nearly 
eight years of meticulous research and experimenta- 
tion, devoted exclusively to the development of a 
"super” industrial fork truck. 

We’ve accomplished what wc set out to do. The 
Palletier incorporates every desirable quality of 


modern fork trucks plus additional refinements and 
exclusive features. It offers you advantages never 
before obtainable. 

The Palletier is the answer to your materials 
handling problem. It's tomorrow's industrial truck — 
today. Write for full details and specifications. 
CRESCENT TRUCK CO., 1120 Willow St.. Lebanon, Pa. 
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^^^DRAIN COCKS 


To meet all modern machinery specifications, 
Weatherhead Drain Cocks have been improved 
to include shut-off, straight and angle bib, ground 
plug and two and three way types. Also in a com- 
plete range of sizes a.nd thread connections. Sim- 
plified, sure grips, smooth functioning stems, 
easy installation advantages are but a few features 
that characterize our extensive line of drain cocks 
for all purposes. For literature or information, 
write or phone any Weatherhead branch office. 

BRANCH OFFICES: NEW TORE • PHILADELPHIA • DETROIT • CHICAGO • ST. LOUIS • LOS ANSELES 


Weatherhead 
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TIME SAVINGS 

with MORRISON Metal Stitching 


PRODUCTS OF THE SEYBOLD DIVISION 

HARRIS -SEYBOLD- POTTER COMPANY \TIT(HFP\ 

DAYTON F7, OHIO rflll^llUIJ 
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Rapid, Positive Clamping, Maximum Open Clearance 

\ \ ; 1 


l Speed Assembly, Machining Oper- 
ations, Metal and Plastic Stamping. 

For complete data, including tested 
pressure figures, send for the new 
Kwik Klamp Catalog. 


DANLY MACHINE SPECIALTIES, INC. 

2100 South 52nd Avenue Chicago 50, Illinois 
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Another "impossible” job 

has been whipped! Now, large, complex aircraft can 
have all the long-sought advantages of alternating- 
current main power. They can have it without the 
extra weight and nuisance of separate auxiliary 
engines, or d-c to a-c inverters. 

ANOTHER G-E “FIRST" 

The 400-cycle a-c system, first developed by G.E. with 
important co-operation from Sundstrand Machine 
Tool Company, offers a saving in weight over former 
systems that, alone, is highly significant. Added to 
this are the important advantages of having 400-cycle 
a-c motors throughout the ship. The elimination of 



motor brushes means elimination of the problems of 
commutation and brush wear encountered with d-c. 
Maintenance is reduced and simplified. You get better, 
more reliable performance at high altitude. 

Parallel Attesutatosi Qp&tedio+i 

Until now, there has been no way of driving alter- 
nators from the main aircraft engines at constant 
frequency, and paralleling them on a common power 
line. Engine horsepower on many planes may be 
100 times the alternator rating. The individual engipe 
speeds may vary over a 4 to 1 range, with very rapid 
acceleration. Yet the alternator on each engine must 
run at constant frequency, must parallel reliably, 
divide load equally, and maintain electrical stability 
despite disturbances. To do this, paralleled alter- 
nators must be driven, under all conditions, within one 
or two mechanical degrees of perfect synchronism. 

Extensive tests, under severe conditions duplicating 
those encountered on modern bombers, have con- 
vinced critical aircraft engineers that an airworthy 
solution of this tough problem has been found. The 
sketch at the right shows, schematically, how the new 
system works. Apparatus Dept., General Electric Co., 
Schenectady 5, N. Y. 

TEST LABORATORY «h.,. ih. n.w g-e jos-.oit, 4oo-cy«i., 
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Buy all the BONDS you can — and keep all you buy 
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FROM THE MAIN ENGINES DIRECT 



INTERPOSED between each engine and alternator is a 
hydraulic, variable-ratio drive developed by Sundstrand with 
G.E.’s co-operation. A G-E governor on each drive acts as a 
"master-mind,” adjusting the drive to maintain constant 
alternator speed and to divide the load equally among the 
alternators. Circuit breakers (which will be remotely con- 
trolled from the flight engineer's panel) connect each alter- 
nator to the power line at the engineer’s discretion. No 
special synchronizing controls or indicators are needed. 
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For Stronger Assemblies 
in Light Metals 
and Plastics 

use *?fe£i"Cci£ 


By providing a hard protective lining against impact or 
abrasion from the screw or stud, Heli-Coil Inserts safe- 
guard tapped threads — thus strengthening the finished 
product. The loosening of light-metal or plastics assem- 
blies due to rapid wear of tapped threads is prevented. 
Heli-Coil Inserts are precision-shaped helical coils of 
stainless steel or phosphor bronze wire which are inserted 
in 'NC and 'NF tapped threads. They are light, less 
bulky and easier to assemble than solid bushings. 


AIRCRAFT SCREW PRODUCTS COMPANY. ,«•. 

4 7 . j j ,7 5 th i T # f f 7 . LONG ISLAND CITY.t.N Y. 
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Tu/sa ]N Ajmicipal 


ONE OF THE BIGGEST, 


BUSIEST AIRPORTS OF 
'EM ALL PICKS 

PHILLIPS 


W E want you to know about an airport 
and staff that is on its toes, alert, 
and progressive as they come! 

The Tulsa Municipal Airport isn't just a 
post-war dream ... it's a present-day reality. 

Previously restricted because of mili- 
tary security, these are the facts of this tre- 
mendous operation: It comprises 1,680 
acres of land. It has six concrete runways, 
8.5 miles in total and 150 feet in width; 



these runways accommodate the largest 
bombers and cargo ships built — and with 
its modern facilities it will be able to 
handle 2,500 planes daily! 

Tulsa's fueling facilities are another fea- 
ture. New-type pumps in use are capable 
of pumping 80 gallons of gasoline a min- 
ute. Gasoline storage tanks have been in- 
creased in capacity to 100,000 gallons. 

Now, here's the pitch for Phillips: We 
think a pretty good indication of an Aviation 
Gasoline is the kind of people and places that 
me it. We think the fact that Tulsa Muni- 
cipal Airport is a Phillips customer speaks 
louder than all the product claims in the 

We earned this confidence . . . we'd like 
a chance to earn yours. If you have a prob- 
lem which involves aviation gasoline, why 
not let us take a crack at it? Just write to 
the Aviation Department, Phillips Petro- 
leum Company, Bartlesville, Oklahoma. 



(Left) C. W. Short, Jr.. Manager 
of the Tulsa Municipal Airport 
since its inception in 1928, and 
well known throughout the 
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The Grumman Widgeon now brings remote points within easy flight 




CURTISS SEAHAWK 



Here's llie fastest traveling, highest climbing, heaviest 
armed, most maneuverable "eye” the Navy has ever had! It’s the 
Curtiss Seahawk, versatile one-place scout whose specialty is pin- 
pointing enemy ships and shore installations for naval attack. 
The Seahawk can even sock them itself for it carries both depth 
charges and bombs. 

Paradoxically, this swift bird of prey is all set for missions of 
mercy, too. Rescue work is facilitated by bunk space in the 
fuselage. 

With twice the speed, nearly three times the horsepower and 
many times the firepower of any airplane in its class, the Sea- 
hawk is another Curtiss-Wright contribution to a vastly superior 
Naval air arm. 

From now on, the Navy's 
way of saying "I’ll be see- 
ing you” will be to cata- 
pult a Curtiss Seahawk 
into the skies. 





How the HOMO METHOD 

Gives 1007° Control of TEMPERING 


The Maintenance Base’s need for 
accurate, full-automatic tempering is 
met by the Homo Method, with these 
specific features: 

1. Homo heats accurately and uni- 
formly. It pioneered air-drawing with 
electric heat and forced-convection, as 
the way to raise the standards of qual- 
ity in tempering. And the modern 
Homo equipment’s success is shown by 
its use in factory heat-treatment of 
engine parts, airplane parts and pro- 
peller parts, throughout the industry. 

2. Homo is flexible. It comes up to 
temperature quickly; can be used in 
rapid succession on jobs of widely dif- 
fering temperatures. 

3. Homo is fully-automatic. Its Micro- 
max- Controller handles the heating 
and holding cycles, as directed without 


4. Homo is safe, clean, easy to use. 

5. Homo is easy to install. The Con- 
trol Panel reaches you wired and ready 
to connect to Furnace and power line; 
the Furnace is as completely assembled 
as shipping and handling requirements 

6. Homo is outstandingly dependable 
and strong. It is built to be always 
ready for work ; always ready to work 
hard and continuously; to require the 

job of equipment-building. 

7. Homo is available in many sizes. 
If you have a tempering problem, ask 
an L&N engineer to talk it over with 
you, or to send a copy of Catalog 
T -625 ; as you prefer. 



HERE'S WHY THE HOMO METHOD IS 
UNIFORM AND ACCURATE 
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LEEDS & NORTHRUP COMPANY, 4906 STENTON AVE., PHILA. 44, PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS • TELEMETERS • AUTOMATIC CONTROLS • 
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ADEL DUAL PURPOSE LINE SUPPORTS 


means dependability 
Prewar - Postwar 

ADEL served you before this war and can be counted 
on as a reliable source in the postwar period. Cut- 
backs in quantity will match the reduced needs of 
industry . . . but there'll be no reduction in quality. 
Products famous for their Design Simplicity and 
DEPENDABILITY will prove their worth in aircraft, 
marine, railroad and industrial installations. On this 
page is a partial showing of the big ADEL family — 
hundreds of others are available and new equip- 
ment will be announced from time to time. Write 
nearest office for catalogs and complete information. 


ADEL 



ADEL UECTRIC HARNESS STRAP 

Jo. 638 tvpportt tingle wiret or bundle!. R. 
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The unit is a Bendix "Hydrovac". A one-unit vacuum power braking system, it is 

used on trucks, tractors or buses equipped with hydraulically actuated brakes. It is a 

tandem piston power master cylinder for transmitting hydraulic pressure to the brake cylinders. 

Because it eliminates the need for external levers or linkage, it must be absolutely dependable 
under all operating conditions. And, that is where those Sirvis leather packings come 
in. Bendix engineers had to be positive about the vacuum retention of the 
packings they specified. ... So, they called upon Chicago Rawhide. Our Sirvis 
engineering department developed the correct packings for the purpose, and two 
go into each “Hydrovac” cylinder. Made from special, low friction 

Sirvis Retan leather, they are treated to make them impervious to 9 9 

air and oil. After submission to 24-hour temperature tests, ranging from 
—30° to 160° F., they are given tests in which they must hold vacuum 
as well as before the temperature trials. Obviously, the design of these 
Sirvis leather packings is specially developed for their purpose. If you 
have an engineering problem involving unusual precision, particular 
pressure or temperature conditions, or any other requirements 
for packings, washers, boots, gaskets, or similar mechanical leather 
products, be sure to call upon Chicago Rawhide engineers. 

Just as they have served Bendix and other industrial leaders, they 
can help you, too. . . . And, careful production control assures 
you unduplicated consistency of quality. 
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"Insurance will underwrite Postwar Aviation’s security” 

sa vs W. II. LA BOY TEA L X, President, Johnson & Higgins 


L' XTRAORDINARY developments may be expected of 
* J commercial aviation during these postwar months 
and years when commercial transportation stands on the 
threshold of a greater future. 

"But the introduction and development of every new 
form of transportation inevitably bring changes in business 
methods and new forms of business risk which must be 
handled with good judgment. Thus, commercial aviation 
• 

First to buy aviation's new postwar services, first to fly 
the new airways, first to want and buy aviation's better 
insurance coverage, will be America's "test pilot" market 
— the market aviation thinks of when it thinks of the 
readers of Time. For Time’s morc-tbun-a-iiiillioii families 
will accept the risks of progress because they have the 
habit of progress and the income to develop the habit. 

For example. Time men have already flown 2,767,1 00.000 


will have to be taken into account as never before by every 
substantial business organization that projects operating 
plans and insurance programs into the future. 

"The insurance industry not only will keep pace with 
aviation, but will aid its development by providing flexible 
and comprehensive insurance contracts and services. This 
will, enable the aviation industry and those it serves to go 
ahead with confidence and security.” 

airline miles or an average of 5000 mill's each; 3 Time men 
in 10 make from one to fifty airline trips each year. 

Wherever they fly. Time flies too. Next time you travel 
by air, look around the plane and sec for yourself how' very 
many of your fellow passengers arc reading copies of Time! 
That air-minded people are TlME-minded. is attested by 
survey' after survey in which airline users vote Time their 
favorite magazine by margins up to 7 to I over any other. 
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Dependability has been recognized by the 
Wittek Manufacturing Company during its 
25 years of hose clamp manufacturing ex- 
perience as a foremost requireme. in any 
hose clamp design. Wittek assures this de- 
pendability by the selection of basically 
sound designs . . . the use of high-grade 
materials and the application of good 
workmanship. Today Wittek offers two 
distinctly different hose clamp designs— 
each of which mceis the requirements of 
Specification AN-FF-C-406 A. 

TYPE WWD— an adjustable worm drive hose 
clamp made of stainless steel and designed 
to take full advantage of the superior phy- 
sical properties of that material. Note the 
compact streamlined housing . . . the hard- 
ened one-piece thumbscrew— PLUS a new 
exclusive Wittek feature— an inner band 
of Stainless Steel accomplishing the two- 
fold purpose; (1) protecting the hose from 
the serrations in the outer band, and (2) 
distributing the load uniformally to pro- 
vide greater strength and superior sealing 
characteristics. 

TYPE FBSS— an improved Stainless Steel 
version of Wittek's basic FB design— now 
incorporating a bridge extender— in all 
sizes. This is the most effective hose clamp 
for. all applications where an adjustable 
clamp is not necessary. 

Hose Clamps for all requirements, made 
by Wittek— specialists in hose clamps and 
their applications. 
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Klixon Aircraft Circuit Breakers 

Keep Electrical Circuits Working in Kellett XR-8 Helicopters 


A military experi- 
mental helicopter, 
the XR-8, features 
two pairs of three 
blades rotating in 
opposite directions 
called a synchron- 
ized (intermeshing) 
rotor system. This 
design eliminates 
the necessity of a tail rotor to counteract torque 
and reduces aerodynamic drag and power- 
transmission requirements. 

In designing and building the XR-8, Kellett 
engineers specified and used Klixon Aircraft 
Breakers to safeguard the electrical system. 
Lightweight, compact, small, Klixon Breakers 
prevent jeopardized circuits from damaging 
the electrical system. Should a short or over- 
load occur, these breakers trip out the circuit 


. . . when the trouble is remedied, the pilot 
re-establishes the circuit by pushing a button 
or snapping a switch. Harmless transient 
shorts do not cause nuisance trip-outs. 

Klixon circuit protective devices are used in 
all types of mobile equipment . . . air, rail, 
ground and water. They are available in many 
types and ratings to meet every requirement. 
Write for bulletins giving performance char- 
acteristics, dimensions, sizes and weights. 



SPENCER THERMOSTAT COMPANY 
Attleboro, Massachusetts 
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Jet assisted take-off, born of war, will 
be commercial flying’s greatest single 
aid when final peace comes. Directly 
adaptable to any type of airplane . . . 
capable of flying maximum payloads 
out of nearly any field at any altitude 
. . . Jet Assistance is the solution to 
the airlines’ problem of getting profit 
payloads off the ground. The 12 
seconds average thrust duration of 


Aerojet Assistance is worth much to 
the operator who looks to extra profits. 
Aerojet Engineering Corporation 
has made many thousands of jet as- 
sistance units (Jatos) for the Army 
and Navy. Its research and develop- 


ment facilities are unequalled. Aero- 
jet invites inquiries from any organ- 
ization interested in learning more 
about this new science. An informa- 
tive booklet— “Report from Aerojet” 
—has been prepared. Write for it today. 
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in service ... 



after 


years 


The year 1926 saw production of the famous 
Ford Tri-Motor, which boasted some daring 
innovations . . . all-metal cantilever wings — 
multi-engine equipment. 

Today, nineteen years later, at least ninety 
of these faithful veterans are still performing 
yeoman service in all parts of the world, flying 
millions of miles a year. 


The outstanding feature of this great air- 
plane is its stamina. Its Alcoa Aluminum skin 
and internal structure have withstood the 
corrosive atmosphere of many climates. 

In the air liners of tomorrow, Alcoa’s new, 
high-strength, corrosion -resistant aluminum 
alloys can cut many pounds and provide years 
of trouble-free service with minimum mainte- 
nance expense. 

Alcoa engineers will gladly give you the 
beuefit of their experience. Write Aluminum 
Company of America, 2182 Gulf Building, 
Pittsburgh 19, Pennsylvania. 
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that Truarc Retaining 
Rings hold moving 
parts together better! 


WALDES 

TRUARC • 


RETAINING RING 

WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


BEFORE TRUARC 

The American Separator 
Company found no solution 
to the problem of 
excessive noise and 
vibration set up by the 
spur gear train action of 
this separator bowl 
revolving at 8500. 


AFTER TRUARC 

Truarc Retaining Rings 
eliminated vibration and 
noise while actually 
simplifying the assembly, 
achieving a rigid bearing of 
greater strength with 
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precise 

control 


This unique follow-up selector 
valve opens new possibilities in 
aircraft control. Compact and sim- 
plified in design, 
the mechanism al- 
lows the pilot pre- 
cise, finger-tip con- 
trol for exact dupli- 
cation of angular 
movement or proportional move- 
ment of remote control surfaces. 
For example, the unit is now in 
successful operation on wing-flap 
control in hard-hitting Navy bomb- 
ers. Postwar cargo and transport 
can utilize this versatile valve in 
numerous servo applications. 

Simplicity in construction assures 
trouble-free, positive operation — 
adjustable to within one-fifth of 
one degree. Weight is a minimum, 
and first cost is low. The ELECTROL 
follow-up valve, like other ELEC- 
TROL units — check valves, relief 
valves, unloader valves, selector 
valves, cylinders and handpumps 
—can be adapted to your aircraft 
design. Check with ELECTROL en- 
gineers before you plan your con- 
trol system. 

ELECTROL INCORPORATED 

KINGSTON, N. Y. 

Electrol * 

HYDRAULICS 


ELECTROL’S Follow-up Selector Valve 


Two planetary gears are mounted on a spider fixed to the 
valve operating shaft. These geors are in mesh, ond each 
meshes with a sector gear, free to rotate on the shaft. One 
sector gear is connected to the control lever,- the other to the 
mechanism being controlled. Clockwise movement of the con- 
trol sector causes opposite rotation of the planetary pinion in 
mesh with the second planetary gear, resulting in a counter- 
clockwise movement of the spider. This rotation opens the 
four-way valve permitting fluid flow to motor or cylinder. 
Since the unit being controlled is mechanically connected to 
the second sector gear, which also meshes with the planetary 
gear on the spider, movement of the controlled element tends 
to rotate the spider clockwise so that the valve is returned to 
neutral, thus locking the controlled element in the pro-de- 
termined position. 
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Piecision-Processed Tubing 
to Reduce Postwar 


Production Costs! . . . 


- . . many other important advantages 


What a lot of headaches go out the window the moment you specify 
Reynolds Aluminum Tubing! 

Extruded— and therefore seamless— it lives up to every performance test. In 
addition, since it is precision-processed to close tolerances, it comes to you exact 
in every dimension— length, weight, inside and outside diameters. 

And finally, each shipment is carefully labeled, wrapped, packed in boxes . . . 
ready to go into production without further checking. 

Whatever you make (actually, there seems almost no limit), you'll be able to 
order Reynolds Aluminum Tubing in the proper length size, temper, and alloy 
to help you save time, manpower, floor space, tools — reduce your metal in- 
ventory . . . increase production, decrease costs! 


CONSIDER ALUMINUM . . Consider the added efficiency and economy of 
the new high-strength Reynolds Aluminum alloys. Consider light weight, corro- 
sion-resistance . . . resistance to shock . . . thermal and electrical conductivity 
. . . non-sparking qualities . . . chemical stability, non-toxicity, color and taste 
protection. Consider also ease of fabrication and assembly, lower price trends. 
And, finally, consider Reynolds nation-wide production and service facilities. 
Reynolds Metals Company, Aluminum Division. 2536 South Third Street, 
Louisville 1, Kentucky. Consider Aluminum . . . CONSULT REYNOLDS 
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ake Advantage ot Tnrco’s Experience 
In Mass Engine Overhaul & Cleaning 




Turco Aeronautical Division Provides 
Expert Counsel and Assistance for You 

Many of Aviation's finest and most effective Mass Engine Over- 
haul ix Cleaning production lines have been designed and 
installed with the assistance of Turco chemists and engineers. 

From this experience has come a wealth of know-how, of 
familiarity with almost every conceivable problem. Turco makes 
this experience available to you through its Aeronautical Divi- 
sion. Whatever your problem is— big or small, simple or complex 
—it will pay you to talk to Turco. 


PLANS, DATA AND 
DIAGRAMS AVAILABLE 

Turco’s Aeronautical Division will 
help you plan your complete aircraft 
maintenance and engine cleaning 
installation, large or small. This serv- 
ice places at your disposal plans, 
sketches, diagrams, material lists and 
specifications worked out to meet 
your special requirements. 

This material is practical, workable 
and modem. It is based on experi- 
ence gained through many years of 
working with leading airlines, air- 
craft manufacturers, the armed forces 
as well as private fleet operators. 
There is no cost or obligation. 
Simply address Turco, using your 
business letterhead. 

MODERN CLEANING MATERIALS 
& METHODS — U. S. STANDARD 

Turco has devoted more than twenty 
years of painstaking research in Sur- 
face Chemistry to the development of 
safe, effective, labor-saving methods 
of cleaning airplanes and their en- 
gines during maintenance and over- 
haul. This is one reason why Turco 
cleaning materials are accepted as 
standard by majur airlines in the 
U. S., and why they have been in 
continuous use by these lines for 
many years. 


Outstanding users of Turco mate- 
rials internationally and in the U. S., 
include the U. S. Army Air Forces, 
the U. S. Navy Air Forces, United 
Airlines, Transcontinental and West- 
ern Air Lines, Pan-American Air 
Lines, Continental Air Lines, Braniff, 
Western Air Lines, Penn-Central, 
Mid-Continent Airlines, Northwest, 
Eastern Airlines, Delta Air Corp., 
and many others. 



TURCO TROUBLE SHOOTERS 

Turco men have had experience with 
almost every type of operation. Not 


only are they expert on new installa- 
tions, but they are also excellent 
trouble shooters on production lines 
already installed. 

WRITE, WIRE OR 
TELEPHONE TURCO 

All the experience and ability of 
Turco chemists and engineers are 
available to you, simply for the ask- 
ing. Whether you do mass overhaul 
and cleaning on contract for large 
companies, or whether you operate a 
small fleet of planes, or whether 
you're in charge of trans-global main- 
tenance operation, Turco not only can 
assist you in methods and materials, 
but can also be of great assistance in 
helping you procure many of the 
items and equipment you will need. 




INDUSTRIAL CLIANING COMPOUNDS 

lO PRODUCTS, INC. MM Ufa and Faclur,. 6I3S S. Cram! Av«„ Loi Angel, . 1 

- IK *• »Slh St, Chicago 9 . IS* Hradmm S,., Hoodoo I.T.m 
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• Here's the box wrench so many mechanics arawfl[ 
talking about. It's a Bonney! The opening£jM^^| 
"pull broached" for precision fit. No slipping, no 
^forcing with Bonney Box Wrenches. And their 

w a Us ma ke thc m^asv to work in tight 
spots. All Bonney Box Wrenches are drop forged 
for strength and custom-hardened for long wear. 
Ask your nearby distributor or jobber about them 
— and the complete line of Bonney Tools. 


BONNEY FORGE & TOOL WORKS 

711 N. MIAOOW trim. ALUNTOWN. PA* 
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Leadership in developing ad- 
vanced manufacturing methods 
. . . long years of engineering 
experience . . . modern and com- 
plete facilities . . . that have given 
Ex-Cell-O an outstanding record 
in production for war — all these 
can help you solve the problem of 
mass production of accurate parts 
and sub-assemblies for your new or 
redesigned products. Ex-Cell-O, 
with machining, heat-treating, 
grinding and assembling and 
inspection facilities all under one 
management, offers you many 
practical advantages. Send your 
print or part or sketch to Ex-Cell-O 
in Detroit today, or get in touch 
with any member of Ex-Cell-O’s 
field engineering staff in 32 
of the leading industrial centers 
in the United States and Canada. 



UNIT ASSEMBLIES 



INSPECTION 


EX-CELL-O CORPORATION 

DETROIT 6, MICHIGAN 
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Packard high-altitude ignition cable’s tough synthetic rubber sheath, 
over an inner reinforcing glass-yarn braid, provides effective pro- 
tection against extreme cold, heat, oil, moisture and electrical corona. 
This ability to triumph over stratospheric flying conditions makes it an 
outstanding cable for any altitude, in any part of the world. It is the 
result of years of constant research and development ... just one of 
many types of Packard cable serving America’s air forces and aircraft 
industry. Whatever the need — you’re RIGHT with Packard cable. 


Packard Electric Division, Genoral 
BUY VICTORY BONDS AND KtfP T HIM 
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The reason, of course, for this increased pro- 
duction of “Lucite” is just what you’d expect — 
the fact that “Lucite” so effectively met the 
needs of America’s builders of fight- 
ing planes for transparent 
enclosures. 


HERE ARE THE FACTS . . . 

To meet the ever-increasing needs during the 
war years, production of “Lucite” methyl 
methacrylate resin was increased tenfold. 
Results: Du Pont today is ready to meet cur- 
rent commercial demands for all airplane 
applications. 


As production rose, prices came down — 5 times! 
Medium and greater thicknesses of "Lucite” now 
cost less than some other plastics used for trans- 
parentenclosures. “Lucite’ ’ costs no more to install. 


SIZES OF "LUCITE" SHEETS 

Standard cast sheets come in sizes up to 40 x 50', 
in thicknesses from .060' up. Other sizes can be 
produced on special order up to 54" x 78', in 
thickness from 0.125' up. Massive castings can 
be produced on special order in limited sizes with 
thickness of 1J^' to 10'. 


In normal use, you can count on “Lucite” en- 
closures to last the life of your plane. In “Lucite” 
you get these outstanding advantages, tested in 
war, valued in peace: crystal-clear transparency, 
light weight, good tensile and flexural strength, 
resistance to shattering, weathering and sunlight, 
ease of machining and forming. For full infor- 
mation, write E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Arlington, New 
Jersey, or 5801 S. Broadway, Los Angeles 3, 
California. In Canada: Canadian Industries, 
Ltd., Box 10, Montreal. 


FOR PLASTICS.. 
CONSULT DU PONT 




Value of Aluminum 
In Heat Exchangers 
Proved in Service 


Where light weight as well as resistance to high tem- 
peratures and pressures are vital — as in aircraft oil 
.coolers and coolant radiators — all-aluminum heat 
transfer units have demonstrated their superiority over 
copper units. 

Brazing of aluminum in thin sections — a Clifford 
discovery — has already brought these advantages to 
designers of heat transfer units for several types of 
USAAF aircraft. 

1. A saving of % the weight of copper in the same size 
and shape. 

2 . A high-temperature aluminum alloy bonding ma- 
terial with a melting point several times higher than 
that of the soft solder used on copper units. 

3 . Heat-treatable aluminum tubes, plates, shells and 
other parts that withstand temperatures up to 
275°F. . . . much higher than the annealing point 
of copper. 

Clifford’s aluminum brazing and heat transfer unit 
manufacturing facilities have been devoted entirely 
to military aircraft requirements during the war. Now, 
applications in the automotive, heating, cooling and 
ventilating fields are being discussed. Your inquiry is 
invited. Clifford Feather-Weights - — Save % the 
weight . . . same size and shape. 

CLIFFORDS 



Success of Aneroid 
Bellows Assemblies 
Promises New Uses 

War- tested applications of aneroid or evacuated bellows 
assemblies for utilizing the motion caused by changes 
in altitude or vacuum, point the way to new refine- 
ments in aircraft and industrial instruments. 

For example, an evacuated bellows assembly — as 
pictured above from three angles — can be so accurate- 
ly calibrated that its valve-operating motion automa- 
tically causes an oxygen regulator to supply the proper 
mixture of air and oxygen at any altitude. 

The success of evacuated bellows assemblies depends 
on the accuracy of the spring rate of the bellows . . . 
which is determined by the uniformity of its wall 
thickness. 

Only the hydraulic method of forming bellows . . . 
a Clifford production achievement . . . assures 
maximum uniformity of wall thickness. That is why 
Clifford Hydron Evacuated Bellows Assemblies have 
been so successful during the war . . . and promise so 
much in peace-time applications. 

An outline of your problem — with sketches and data 
— involves no cost or obligation. Write for the facts 
before designs are too far advanced. First with the 
facts on Hydraulically -Formed Bellows. Clifford 
Manufacturing Company, 561 East First Street, 
Boston 27, Massachusetts. 

OIL COOLERS AND COOLANT RADIATORS 
HYDRAULICALLY-FORMED BELLOWS 
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Identified with the aircraft industry from its earliest 
days, NORMA-HOFFMANN pioneered many of the im- 
portant bearing types now accepted as standard in 
aviation practice. * * * * Today, almost every repre- 
sentative builder of aircraft, engines, instruments, 
and equipment — including the United States 
Government- employs NORMA-HOFFMANN PRECISION 
BEARINGS to insure safety and long, uninterrupted 
service. * * * * Typical NORMA-HOFFMANN Aircraft 
Bearings are here illustrated. Write for the general 
Engineering Catalog which describes 108 distinct 
series embracing over 3000 sizes — a PRECISION 
BEARING for every load, speed and duty. 


■unis 


AIRCRAFT CONTROLS 


NORMA-HOFFMANN BEARINGS CORPORATION. STAMFORD. CONN.. U.S.A. 
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S/V Sova-Quench A gives you 

QyeNCHm, 


fHoD^ 


W here your specifications call for 
moderately fast quenching and 
uniform hardness, you can depend on 
S/V Sova-Quench A, for highly satis- 
factory results. 

This Socony-Vacuum product is 
designed to meet "in-between" re- 
quirements.. -for moderately rapid 
but not extremely fast quenching . . . 
uniform hardness and close toler- 
ances. It gives you good wetting qual- 


ities, low evaporation loss and little 
change in body with temperature 

For extremely fast quenching, 
you’ll find the answer in S/V Sova- 
Quench R. Where great stability is a 
major factor, you’ll want S/V Sova- 
Quench D, and for many jobs where 
no critical problems are involved, you 
can use S/V Sova-Quench M. 

Let your Socony-Vacuum Repre- 


sentative study your quenching jobs, 
and recommend the Sova-Quench 
best suited to your exact needs. 


SOCONY-VACUUM OIL CO., INC. 
Standard Oil of N. Y. Div. White Star 
Div. - LubriteDiv. • Chicago Div. • 
White Eagle Div. • Wadhams Div. • 
Magnolia Petroleum Co. • General 
Petroleum Corporation of California. 



TUNE IN "INFORMATION PLEASE''— MONDAY EVENINGS, 9:30 E.W.T.— NBC 


:ation, Oc 


r, 1945 



J.H1S EEMCO 22-pound electric motor- 
operated screw jack is designed for 8,000-pound ten- 
sion and 5,000-pound compression loads . . . but will 
withstand up to 16,500 pounds in tension and 8,000 
pounds in compression. The jack speed at average 
load is Yg" per second, the length of jack travel is 1 1 " . 
Standby hand drive is provided. The self-locking screw 
jack will not jam or creep under any conditions. Gear 
box drive screw is composed of spur gear and plane- 
tary reduction, while mitre gear and worm reduction 
are employed in the standby hand drive. 


completely protected against dust and salt spray. 

EEMCO’s reputation for specially built electric 
motors is based upon the constant developmental work 
of its engineering, laboratory and testing staffs. Spe- 
cialists in electric motor manufacture, EEMCO engi- 
neers have designed efficient motor drives for marine 
installations, for use in aircraft and for scores of appli- 
cations in industry. EEMCO engineers will gladly study 
powering problems submitted, with a view to design- 
ing the exact EEMCO motor drive, gearing unit or 
control device for the job. 


MOTOR DATA: Intermittent duty type, 
explosion-proof, 1!4 hp, 28-volt motor with mag- 
netic clutch and spring-loaded brake. Motor is 
thermally protected in case of heavy overloads and 




ELECTRICAL ENGINEERING & MFG. CORP. 

4606 WEST JEFFERSON BOULEVARD 
LOS ANGELES 16, CALIFORNIA 
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...The new Stinson Voyager 125! 


And what a plane il is! 

The Stinson Voyager 125 has everything you’ve 
always looked for in a personal plane . . . range, 
safety, economy, and comfort. 

You will fly fast in the Voyager 125. It has a top 
speed ofl28m.p.h., and acruisingspeedof 116m.p.h. 

Even on long, cross-country trips you’ll fly com- 
fortably. There’s room for four in the soundproofed, 
ventilated cabin. The scientifically shaped, richly 
upholstered seats really let you relax. And a cabin 
heater keeps you snug and warm, no matter how 
cold it is outside. 

Traditional Stinson safetyisbuilt into the Voyager 
125. High in inherent stability, it nevertheless has 
wing slots to make it spin-resistant. Its flaps 
make the shortest runways seem comfortably long. 

The seven-foot landing gear tread, steerable tail 


wheel, and push-button parking brakes give this 
Stinson extraordinary ground safety. 

You’ll travel in the Voyager 125 at a cost of less 
than 6 cents per mile . . . approximately \% cents 
per seat per mile. That includes all operating costs. 

You’ll have the assurance, too, that this plane 
is backed by Stinson’s 20 years of experience in 
building quality personal planes, and by the vast 
research and manufacturing facilities of Consoli- 
dated Vultee Aircraft Corporation. 

Let us send you full details of the Voyager 125. 
Write Stinson Division, Consolidated Vultee Air- 
craft Corporation, Wayne, Michigan. 

Stinson 

. . . EASY TO BUY, EASY TO FLY 


Stinson Division, Consolidated Vultee Aircraft Corporation, 
Wayne, Michigan. 




FOR AIRCRAFT ENGINES ... AIRCRAFT SPARK PLUGS 


■■I 


economy and efficiency of operation. For this, 
they have been designed and built for over a quartet 
of a century — and will continue to be so built 
for the planes and engines to come. 


THE B3 CORPORATION 
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With us, a sand-blast finish 

is a "must" for welded tubes 


Tube bending is a careful, precision business, for a lube 
passes through many painstaking processes at our modern 
plant before it earns our inspector’s final okay. Typical of 
this meticulous care, is the sandblasting of every tube after 
welding to remove every trace of scale from the inside and 
outside surfaces. 

Modern engineers prescribe hundreds of difficult jobs for 
tubes to do, and they look to us to accomplish everything 
possible in the way of bending lubes — thin ones, ihick 
ones, round, square, flat. T ubes of every shape from ^ to 5 
inches in diameter. We reduce, expand, flare, flange, bead, 
swage and weld them to our customers’ precise specifica- 
tions and to meet exacting precision aircraft standards. 

This is our business. Wf have 35 years of experience and 


the specialised engineering ability, the highly skilled work- 
man, the exceptional equipment — all working under the 
direction of an able management, to do a precision job on 
any type of tube bending problem. 

Write for informative booklet ‘‘Precision in T ube Bending” 
to American Tube Bending Co., Inc., 4D Lawrence 
St., New Haven 11, Conn. 

AMERICAN 
TUBE BENDING 
COMPANY, INC. 

PRECISION to aircraft standards 
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Only "Click ’ gang channels 
«: Standard AN hex nuts which arc also 
quickly replaceable without drilling out 
rivets. They save valuable time. They sim- 
plify purchasing and stock control. 

On some of the world's great military 
planes. ‘'Click” gang channels help keep 
them flying by permitting quick repair at 
repair depots in combat areas. 

They are equally essential in keeping planes 
moving on the assembly line, by quick re- 
placement of nuts damaged by cross-thread- 
ing in installation. 
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MACHINE TOOLS 

DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
METAL CUTTING T AND SAWS • POLISHING LATHES • FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL • MOTORS • BELT, i DISC SURFACERS 


Speed Up Tooling Shifts With 

Walker-Turner 

MACHINE TOOLS 


keep your production 
"LIGHT ON ITS PEET I 


Walker-Tun 
problems to 

(1) Qi 

(2) Id. 
high-p 

(3) Ru< 


‘255" i~.™. 
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LLECTRIC, remote-indicating pressure equipment is 
1 meeting such widely divergent needs as the mani- 
-pressure indication on PT boats and the new pres- 
-indication requirements of jet-propelled planes, 
sed for such indications as oil pressure, manifold pres- 
, and fuel pressure, both differential and absolute, this 
trie equipment has the advantage that the fluids or 


i the hazard of broken lines 


the cockpit, but also makes unnecessary the installation 
and maintenance of many feet of tubing and fittings. 

As the size of airplanes increases — making greater the 
distance from cockpit to engines — electric pressure-indicat- j 
ing equipment becomes even more essential. To meet the 
conditions which these changes in the size and design of 
aircraft create, G-E engineers will gladly work with you. 
Apparatus Dept., General Electric Co., Schenectady 5, N. Y. j 


Tachometers and synchro- 
scopes 

liquid -level -indicating 

equipment 

Remote-indicating com- 
passes 

Electric gyroscopes 


General Electric 


REMOTE-INDICATING PRESSURE EQUIPMENT 


OTHER TYPES 
OF AIRCRAFT 
INSTRUMENTS 


erature-indicatinc 


1 I 


ELECTRIC 


GENERAL 
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NEW HARTWELL 




The toggle action of the latch, assisted by a torsion 
spring, assures a positive lock in either the open or 
closed position. Though small-ic weighs approximately 
1 oz.— the Pushbutton latch withstands normal loads. 

For an absolutely flush surface, fluid or gastight seal, 
get the Hartwell Pushbutton latch. Hartwell also makes 
these trigger-action, flush latches: Standard , Heavy Duty 
(1,000 lb. load) and Utility. 



Single source for 779 different 
production parts and took 

HARTWELL 

AVIATION SUPPLY COMPANY 


The most complete line of 


rubber products for airplanes 



DE-ICERS AND ANTI-ICING EQUIPMENT... 





B. F. GOODRICH DISTRIBUTORS ARE 
STRATEGICALLY LOCATED 
THROUGHOUT THE COUNTRY 

Y OUR B. F. Goodrich distributor sells a complete line of 
accessories . . . from matting, grommets and molded 
rubber parts to sponge rubber, friction tape, all types of 
hose, anti-freeze propeller feed shoes, as well as the famous 
B. F. Goodrich-developed low-pressure airplane tires and 
tubes. 

He is distributor for exclusive B. F. Goodrich aircraft 
items, too. De-Icers for use on the larger private airplanes; 
rubber abrasion shoes that save leading edges of tail surfaces; 
abrasion shoes molded to fit the biting edges of propellers. 

Airplane service operators know the dependability of 
B. F. Goodrich rubber parts for air- 
planes. And B. F. Goodrich distribu- 
tors are strategically located to serve 
them promptly. The B. F. Goodrich 
Co., Aeronautical Division, Akron, O. 


B.E Goodrich 


FIRST IN RUBBER 





Pardon 
« us 

i or 


Strutting 


I AIRCRAFT ENGINEERING CORP 




.1 25, 1945 

Mr. J. R. Cautley _ „ , 

Mgr. Aircraft Landing Gear Sales 
Bendix Products Division 
Bendix Aviation Corporation 
South Bend 20, Indiana 
Dear Mr. Cautley: 

Grumman Aircraft wishes to thank you 
for the support you gave us in establish- 
ing five world's records for production. 

l h6 M0ST e pLANES 1 0F W 0NE TYPE IN ONE MONTH 

2 . MOST COMBAT PLANES IN ONE MONTH 

3. 10,000 HELLCATS SINCE PEARL HARBOR 
4 HIGHEST RATE OF ACCELERATION 

5. SPEED IN INTRODUCING NEW MODEL 
We know these accomplishments would 
have been impossible without your aid. 

Very truly yours. 

GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 




" BendiX 


PRODUCTS 
DIVISION 

B«ndlx Aviation Corporation, South Bend 20, Indiana 


we did help 
GRUMMAN AIRCRAFT 
to establish Five 
World Records lor 
Production! 


ndin ( 


Iributed t 


records, but wc take perhaps even a 
greater pride in the fact that the in- 

Pnetidraulic Shock Struts contribute 
so importantly to the high performance 
standards of Grumman and other Icad- 

Bendix Pneudraulic Shock Strutt 


lafclGm ' 


t* Shock Sluts . Alntas Whnli . 



MistK C (linden Mi Porrer Briti Vdns — 
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LABOR and MANAGEMENT MEET 
for PEACE or CIVIL WAR? 


T he prospect of a knock-down and drag-out fight in 
the automobile industry does not augur well for the 
reconversion outlook, which upon every other score 
Is bright Any widespread outbreak of the type of indus- 
trial warfare which now threatens will disrupt, more 
thoroughly than anything else on the horizon, an or- 
derly transition to a peacetime economy. 

It is doubly unfortunate that there should be a gen- 
eral tightening of union and company battle lines upon 
the eve of the Labor-Management Conference, which on 
November 5th will convene at President Truman’s direc- 
tion for the purpose of “working out by agreement means 
to minimize labor disputes.” If the current work stop- 
pages occasioned by industrial conflicts should increase 
rather than diminish between now and November first, 
the Conference atmosphere hardly promises to be favor- 
able to a dispassionate examination of basic issues. 

Yet the shadow of the threatened industrial storm that 
hangs over the Conference only serves to emphasize the 
importance of reaching satisfactory agreement upon two 
problems with which such a Conference might deaL The 
first is that of determining what machinery shall be used 
for settling disputes upon which employers and workers 
have reached an impasse. The second, and more far- 
reaching, is that of arriving at some common under- 
standing upon the major issues which commonly lead to 
irreconcilable disputes. 

Settlement of Wartime Disputes by the 
War Labor Board 

During the war the first problem was handled largely 
by machinery centered in the National War Labor Board. 
Supported by general adherence to patriotic pledges by 
labor leaders and employers not to resort to the use of 
economic force against each other during wartime, and 
backed up on rare occasion by use of the President’s 
power to seize plants for war purposes when its orders 
were not obeyed, the Board managed, by what amounted 
to compulsory arbitration, to settle the nation’s wartime 
labor disputes with relatively little economic loss. 

But it can scarcely be claimed that the War Labor 
Board did much to resolve the issues from which dis- 
putes grow. Indeed, the fact that it was available to issue 
orders in cases which the Secretary of Labor certified as 
likely to "lead to substantial interference with the war 


effort", resulted in the conversion into full fledged dis- 
putes of many disagreements which would otherwise have 
been settled at a local level in the course of collective bar- 
gaining. Meanwhile, local collective bargaining machinery 
which should have been doing most of this work was 
neglected, and will need thorough reconditioning even to 
be brought back to its prewar level of effectiveness. 

With V-J Day came an abrupt change in the status of 
the War Labor Board. One of its main props, labor’s “no 
strike pledge”, was promptly withdrawn. It could no 
longer rely on the President to use his power to seize 
plants for war purposes to force obedience to its orders. 
Consequently the Board agreed that it would accept new 
cases only if both parties to the dispute stipulated in ad- 
vance that they would abide by the Board’s findings, that 
it would clear its dockets of old cases as rapidly as pos- 
sible, and that it would then go out of business, leaving 
to the Labor-Management Conference the question of 
what should take its place in the postwar period. 

What Shall Take the War Labor Board’s Place? 

The immediate and pressing task of the Labor-Man- 
agement Conference is to agree upon machinery for set- 
tling industrial disputes in the peacetime economy. 

Neither management nor labor wants the continuation 
of compulsory arbitration to which they submitted as a 
necessary war measure. But it must be clear to everyone 
that if any substantial proportion of the disputes that 
inevitably arise are settled by resort to strikes and lock- 
outs, economic anarchy will result Not only will it be 
impossible to achieve the high levels of output and em- 
ployment that have been set as postwar goals, but it is 
questionable whether our economy could survive. The 
only alternative to compulsory arbitration under gov- 
ernment auspices is for management and labor to demon- 
strate their ability to effect a peaceable resolution of their 
differences without it. 

The most obvious need is to set up local machinery at 
the grass roots where disputes originate. That is where 
most of them should be settled by local negotiation and, 
when that fails, through voluntary submission to media- 
tion or arbitration under terms of reference to which the 
parties agree. Many issues, which at plant level are rela- 
tively simple in character, are blown up to formidable 
dimension and complexity when they are passed along 


the line for decision in Washington.The centralizing proc- 
ess is one that frightens everyone connected with it be- 
cause it focuses attention upon the possible importance of 
precedents established by a decision, rather than upon 
resolving satisfactorily the particular dispute at hand. 

Unquestionably, some Federal machinery must be pro- 
vided which may be called upon in cases where the size 
or implications of a threatened dispute clearly run be- 
yond local jurisdiction. That will mean the thorough 
revamping of conciliation and mediation machinery which 
exists, but which has grown rusty through disuse while 
compulsory arbitration was the order of the day. 

At least, this involves a complete overhauling of the 
United States Conciliation Service with a noteworthy 
strengthening of its personnel There may be wisdom 
also in recently advanced suggestions for the creation of 
a board of arbitration to act in cases voluntarily sub- 
mitted by the parties concerned, and for boards of in- 
quiry to make reports upon the merits of disputes in 
which the public interest is concerned. But there is valid 
ground for questioning what appears to be the common 
assumption that such machinery should be located in the 
Department of Labor. It belongs neither there nor in the 
Department of Commerce. For the work which such 
agencies are called upon to perform, both the appearance 
and fact of complete impartiality are essential to effec- 
tive performance. Assurance of impartiality will not be 
fostered by placing them in a department specifically 
charged by Congress with the task of advancing the in- 
terests of wage workers. 

Resolving the Issues Over Which Disputes Arise 

It may be, as many think, that the forthcoming Labor- 
Management Conference cannot effectively handle any 
problems beyond the procedural ones suggested above. 
If that is true, its agenda probably should be restricted 
to planning the reconstitution of collective-bargaining 
and dispute-settlement machinery, in view of the urgent 
need for putting it in working order. 

But either in this Conference, or in subsequent ones, 
there will have to be an attempt to reach a reasonable 
measure of labor-management accord upon certain basic 
issues over which most industrial disputes originate. The 
best of machinery can be swamped if disputes are gen- 
erated in ever-increasing number. 

Most important of such issues is that of the fair deter- 
mination of wages.There is clear need for reaching agree- 
ments at least upon the major factors on which such de- 
termination should rest. It seems evident that if we are 
ever to hope to reach the high levels set and generally 
accepted as postwar goals, we must harness economic 
incentives to promote production efficiency. That means 
that workers, as well as management, must be given a 
genuine stake in increased productivity. No universal 
formula is possible, but we should be able to agree upon 
general principles for dividing returns derived from im- 
proved performance in output between workers and in- 
vestors, and consumers in the form of lowered prices. 

Again, since unionism is here to stay, general accept- 


ance by management of the principle of collective bar- 
gaining would save innumerable disputes which are con- 
cerned more with the method of negotiation than with 
the concession sought. Few in njanagement still ques- 
tion the validity of the collective bargaining process as 
such, but there are many matters to be resolved of which 
the question of the open shop, the union shop, or the 
closed shop is merely a conspicuous example, upon which 
there is wide divergence of conviction between and with- 
in labor and management groups. 

On the management side, there is sincere concern about 
the intent or ability of union leaders to exercise respon- 
sible control that assures compliance with contractural 
obligations. Wild-cat strikes are of sufficiently frequent 
occurrence to give substance to this distrust, and union 
discipline seldom has been administered in a decisive or 
effective fashion. The prospective rivalry of three com- 
peting labor organizations of national scope gives man- 
agement little confidence that a bargain made and kept 
in good faith with any one of them provides assurance 
against work stoppages. 

All of these matters, and many others, need thrashing 
out between management and labor, with the view of 
arriving at as large a measure of specific and detailed 
agreement as can be achieved. The greater the area of 
such agreement, the smaller will be the area for disputes 
that must be handled by settlement machinery, or put to 
the final test of force. 

Peace or Civil War in Industry 

The Labor-Management Conference is of major im- 
portance to national welfare. It is important even if it 
restricts its objectives to the procedural problem of how 
industrial disputes are to be handled. 

It can make an even larger contribution if it lays the 
groundwork for an attempt to reach working agreements 
upon such policy issues as have been cited above. 

Neither management nor labor can afford to lend any- 
thing less than their best intelligence and effort to an 
attempt to arrive at common understanding. Success will 
mean that we have a genuine chance of reaching new 
levels of economic well-being. Failure will mean indus- 
trial civil war, in which the casualties will be high. One 
almost certain casualty of such a war will be the prin- 
ciple of collective bargaining, since the Government can 
scarcely refrain from establishing compulsory arbitra- 
tion if sufficient breakdown occurs. 

It is to the vital interest of both management and 
labor to demonstrate that they can responsibly control 
themselves. 



President McGraw-Hill Publishing Co., Inc. 


For Glamor, Easy Cash, and Sky-Gadding 


Stay OUT of This Business 


Y ou are a veteran of the recent World War. 
Perhaps you were a member of a Superfortress 
crew. Or a lone fighter pilot Or one of the boys 
who stayed on the ground and helped perform the im- 
portant miracle of maintenance and operation of our air- 
craft. Or maybe you were shot down early in the war 
and had lots of time for reflection in a prison camp. 

In any case you have decided that you want to avail 
yourself of the great American privilege — to be in busi- 
ness for yourself. And the business you have selected is 
aviation. 

If you have selected aviation on the basis of pure 
glamor it would be better if you skipped the whole 
thing and went back to your old job in the plumbing 
shop. The businesses that look most glamorous from 
the outside are usually the toughest when you get 
into them. If you don’t believe it, try Hollywood for 

If you have selected aviation because it looks like 
easy money, just forget the whole thing. There are 
many easier ways to make a living. The local airport 
operator has about as much time for fishing as the 
local delicatessen store proprietor, who closes between 
2 and 4 o’clock Sunday afternoons for his one leisurely 
meal of the week and uses half of this two-hour respite 
to clean up the store for the evening rush. 

If you picked aviation just because you love to fly, 
try something else and do your flying as a hobby. The 
fellow who has to keep the business coming in must 
get out and find new customers — and you don’t do 
that by flying around with a sky hook and yanking 
them out of the air. 

A viation has all the headaches of any other busi- 
ness, plus a few extra ones thrown in. If you 
are willing to accept this truth, you are ready to learn 
what it is all about. It is a good idea to take the advice 
of those who have been through the mill, at least in the 
beginning. This experience will be available to you 
from the manufacturer who sells you the equipment. 
Study the methods of successful operators and follow 
them quite literally at first. Once you have made them 
work, it will be fitting time to try your own ideas. 

Select your location on the basis of careful study 
of the business potential in the community, of accessi- 


bility to town, of weather conditions, cost of acquisition 
and maintenance, existing competition, possibility for 
expansion, and other pertinent factors. Then take 
immediate steps to provide decent accommodations for 
your customers. You don’t have to invest a fortune 
to establish a clean, attractive, homelike place. Just 
ask yourself if it is the kind of place you and your 
family would enjoy visiting in a leisure hour, if you 
had one. 

Next step is to let the public know you are there and 
what you have to offer. Encourage them to come out 
to your airport by every suitable device you can develop. 
Take part in the social, club, business, and even the 
religious activities of the community. Your stature in 
the community will do much to convince its members 
that yours is a sound and essential business. * 


B ut don’t under any circumstances carry your pro- 
motion to the circus stage. That is the surest way 
to convince potential customers that your wares are not 
for them. Self preservation is still a most powerful 
instinct. 

Air shows do have their place in bringing the public 
to the airport, but they must be set up to show how 
useful and not how dangerous airplanes can be. Let 
your customers go some other place to satisfy the insati- 
able human thirst for Roman holidays. 

And if you are a pilot don’t do what too many return- 
ing flyers have already done to swell the peacetime 
casualty lists. Don’t assume that your lightplane has 
1,000 hp. in the nose and go zooming your neighbor’s 
house. If you do, it will make it harder for your heirs 
to stay in business. 

There are many other factors in the formula for 
success in the aviation business. Adequate financial 
resources, realistic accounting practices, sound sales 
and service policies, careful and courteous handling of 
customers and prospects are some of the essentials. 
These ingredients, blended with plenty of energy and 
hard work, will not fail to bring success. 


r EDITOR. 
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Besides meeting back-breaking production schedules, 

the aircraft producers did an outstanding job of putting their financial house in order 
during the war. Thus, despite post-VJ cutbacks, our analyst says — 

Don't Sell THIS Industry Short 


By RAYMOND L. HOADLEY. Financial Edit*,. "Ariotion" 


W ith MX American industry 
hustling down the road to con- 

economy, it’s time for the investor to 
take stock of the outlook for his aircraft 
holdings. He will find that the industry 
generally is more favorably situated 
to meet its problems than seemed pos- 
sible as brief a time as a year ago. 

Wall Street believed that if peace was 
to come this year it could not have been 
better timed, though this is not quite 
as true of aircraft as it is for other 
industries. However, there had been 
quite a substantial cut in aircraft pro- 
curement before V-J Day, and the 
industry had its 1945 year almost 

A few companies like Bell and Con- 
solidated Vultee were quite a jog down 
the reconversion path ; others were 
much further on the way than a few 
months previous. Earnings for the 
first 7 mo. of 1945 for most companies 
were well ahead of a year ago, and 
reserves were being piled up at an 
accelerated rate. 

The industry no longer was afraid to 
face reconversion. 

Although contract settlement, sur- 
plus, and other problems connected 
with the termination of the war, have 
been big worries for aircraft officials, 
the thing that really haunted them was 
the fear of a quick plunge from “riches 
to rags” when the fighting was over. 
They constantly have had in mind the 
countermarch into neglect and near- 
oblivion that overtook the industry 
after World War I, when a war-weary 
nation refused to face the security 
problems of the future. 

But it isn't turning out that way this 
time. The June trade officials were 


fearing that every last war contract for 
aircraft would be automatically can- 
celled on V-J Day under the War 
Mobilization and Reconversion Act. 
By the middle of August word came 
that government agencies were formu- 
lating plans involving the expenditure 
of more than $1,000,000,000 for air- 
craft experimental and development 
work in the first 12 mo. after V-J Day. 

The industry had expected that the 
Army and Navy wouldn't let them 
down if they had the authority to do 
otherwise. But $500,000,000 was the 
most optimistic figure bandied about 
in aviation circles as the probable ex- 
tent of immediate postwar government 
work. 

So the industry starts down the post- 
war path geared to a probable govern- 
ment expenditure of around $1,000,- 
000,000 for aircraft. To that must be 
added about $450,000,000 in orders for 
commercial transports. Douglas and 
Lockheed, between them, are estimated 
to have a backlog of around $300,000,- 
000 in new transports, while Curtiss- 
Wright, Boeing, Consolidated Vultee, 
Republic, and Fairchild have undis- 
closed orders for similar craft. 

Then there is the personal plane 
field, where predictions vary widely on 
postwar markets. Even before produc- 
tion was resumed, several million dol- 
lars in orders had been placed for the 
executive type of plane, such as Beech 
is building, on down to the single-place 

Taylorcraft, less than a month after 
its sales representatives were first 
authorized to accept orders for future 
delivery, reported orders for 4,300 
planes. The Stinson division of Con- 


$1,000,000 worth of private planes, and 
Republic has been reported to have 
conditional sales orders for 3,000 pers- 

Though it may be too early to fore- 
cast far into the future on personnal 
planes, the above instances do indicate 
that the private plane makers will have 
plenty of orders for their initial output. 

The export market may be a bit slow 
in developing, since this phase of the 
business has not received the advanced 
planning and development it deserves. 
Nevertheless, exports in the first year 
of peace should compare favorably with 
the $68,000,000 reported for 193S. 

Dutch and Swedish airlines are 
counted on to want new equipment, and 
there should also be others who won’t 
be satisfied with war surplus. And the 
Latin American nations should begin 
to import planes in sizable quantities 
soon. Moreover, India and other Brit- 
ish Empire nations want planes just 
as soon as England will convert their 
sterling into dollars. 

Thus the preliminary prospects are 
that the aircraft industry enters its 
reconversion phase with a probable 
backlog of $1,500,000,000. While this 
is slightly less than 10 percent of the 
industry's peak $16,000,000,000 war 
production rate last year, it compares 
more than favorably with a prewar 
level of only $200,000,000. 

In fact this potential postwar output 
may be more than can be handled read- 
ily in privately-owned plants. It is 
true that the industry has expanded 
from a $114,000,000 plant in 1939 to a 
$3,458,000,000 plant, but only $293.- 
000,000 of this expansion was financed 
by the aircraft companies themselves. 
The rest represents government units. 

Some companies already have, or 
expect to acquire, certain of these 
government properties: a few of the 
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others will continue under lease. And 
it is important to note here that the 
plant expansion done by the aircraft 
industry during the war was accom- 
plished largely without increasing capi- 
tal structures. Only in a small minor- 
ity of cases do companies have larger 
amounts of stocks and bonds outstand- 
ing than they had in 1940. 

Another early anxiety has been 
pretty well dissipated. Practically the 
entire automobile industry, among 
others, has been engaged in aircraft 
war production and done a good job of 
it, all things considered. But now the 
automotive industry generally is for- 
getting about aviation and going back 
into the business of making as many 
motor cars as it can. Even the com- 
panies who announced they would con- 
tinue in the plane field, like Ford, have 
changed their minds on second thought. 

General Motors, besides continuing 
its prewar Allison engine division, of 
course plans to do a certain amount of 
aviation research at its projected re- 
search center. Packard, which had no 
idea of staying in aviation from the 
first, now has been asked by the Navy 
to take on an aircraft engine research 
project. These are the only two ex- 
ceptions. 

The aircraft investor has several 
measuring rods with which to test an 
individual company's prospects. First 
and foremost is the organization’s 


reputation with military procurement 
officers, since it’s axiomatic that the 
industry will be basically dependent on 
government buying for years to come. 
Equally important is a company's engi- 
neering skill and future planning. Look 
through a company's annual report for 
the last couple of years and you will 
get a good idea of how its officials view 
the future. And, last but not least, 
is the financial strength that compan- 
ies have accumulated in the last 5 yr. 

Wall Street analysts are pointing out 
that many investors have failed to com- 
prehend fully the financial improve- 
ment that has taken place in the air- 
craft industry during the war. Take 
Glenn L. Martin Co., as an example. 
On June 30 the stock market appraised 
this company at $32,050,073, or $28.50 
a share, compared with a market valu- 
ation of $52,263,903 when the stock 
was selling at a peak of $47.75 in 1940. 

While the stock market appraisal of 
the company was declining by $20,- 
213,830, Martin was increasing its 
working capital by $8,715,630, from 
$11,851,696 on June 30, 1940 to $20,- 
567,326 on June 30, 1945. And, in addi- 
tion, Martin had set aside, during these 
5 yr., $29,500,000 in funded reserves 
for contingencies, renegotiation, post- 
war expenses, and adjustments. Dur- 
ing that 5 yr. consolidated earned sur- 
plus grew from $9,592,122 to $20,316,- 
250 and book value from $20 to $30 a 


share, exclusive of reserves. The im- 
provement in the Martin financial posi- 
tion is fairly typical of that of the 
major aircraft companies. 

For example, the net working capital 
of twelve of the larger plane makers, 
as pointed out by analysts of the brok- 
erage firm of W. E. Hutton & Co., 
jumped from $61,678,000 at the end 
of 1938 to $387,810,000 at the close of 
1944. When excess profits tax refunds 
and cash reserves are added, these com- 
panies showed a gain of $428,120,000 in 
net liquid assets. Against this gain of 
$428,120,000, the market value of 
stocks of these companies increased 
only $12,385,000. 

The accompanying table (repro- 
duced from a study on jet propulsion 
just completed by Reynolds & Co.) 
clearly illustrates the current position 
of many of the leading airframe and 
engine builders, giving comparisons 
with their respective positions just be- 

Conclusioh would seem to be that 
the industry, generally speaking, is in 
good shape financially for the transi- 
tion period. What can happen to this 
financial position in the next 2 yr. is, 
of course, another matter. That is 
where management comes in as well as 
a company’s particular niche in the in- 
dustry. It would be no trick at all for 
a company to lose $5,000,000 or more 
(Turn to page 246) 




TWO NEW DOUGLAS TRANSPORTS 
SPARK AIR-CARRIER RACE 


C-74 Globemaster is 155,000-lb. 125-troop long-range carrier with 
unique quick-loading devices . . . And new DC-8 presents unorthodox 
design features aiming for speedier, more economical domestic 
service. 



T wo new entries covering wide- 
ly separated segments of the 
transport field have just been 
introduced by Douglas Aircraft Co. — 
the C-74 Globemaster, a 155, 000-lb. 
trans-oceanic military craft, and the 
DC-8, a 39,500-lb. passenger liner of 
radical design. 

Globemaster is a low wing mono- 
plane of 173 ft. 3-in. span, 124 ft. 1^-in. 
length, and 43 ft. 9-in. height, having 
a total fuel capacity of 11,000 gal. 
giving a maximum range of 7,800 mi. 
at 275 mph. It has a useful load of 
more than 30 tons. Military version 
of the craft will transport 125 fully 
equipped troops or 115 litters. 

Douglas engineers consider the first 
plane a production model and not a 
prototype or experimental craft, for 
even before it made its first flight 
with Ben O. Howard at the controls. 
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the second plane had been moved up 
the production line. 

Semi-monocoque flush-riveted fuse- 
lage has a circular cross section with 
a maximum outside dia. of 13 ft. 2 in., 
utilizing Z- and channel-shaped frames 
and hat-shaped stringers. Pilot's com- 
partment has individual “bug eye" 
enclosures for pilot and co-pilot to give 
maximum vision. 

There are five main fuselage sec- 
tions: Pilots’: crew, and relief crew 
compartments: main cabin; and belly 
cargo compartments. The relief crew’s 
quarters, located just below the crew’s 
compartment, will sleep six. 

Main cabin is some 75 ft. long, and 
over 11 ft. wide, with approximately 
875 sq. ft. of floor space and maximum 
usable height of 81 ft. Flooring, of .072 
aluminum sheet reinforced by mag- 
nesium I-beams, is covered by a 20-in. 
grid pattern of cargo tie-down rings, 
and is designed for maximum load of 
200 lb. per sq. ft., or 60 lb. per in. 
of cabin length. 

Cargo can be loaded simultaneously 
through a side door just ahead of the 
wing and through a bottom well aft of 
the wing. Two types of built-in load- 
ing cranes are provided: A stationary 
hoist of 4,500-lb. capacity at the side 

of 8,000-lb. capacity each. The travel- 
ing cranes operate the elevator (which 
becomes part of the main cabin floor) 
and distribute cargo via 50-ft. over- 
head rails inside the cabin. Electric 
power for the cranes is provided by 
an auxiliary engine (located in the 
right engine nacelle) which also sup- 
plies starting and emergency power. 

A new Douglas-developed semi-lam- 

Main landing gear employs dual wheels 
with 65-in. tires. Retraction is by hy- 
draulic system operating at 3,000 psi., 
reduced automatically in Right to 25 0 
psi. to reduce wear. Jeep at right is 
being lilted on cabin Roar-elevator by 

tribute load inside cabin. These units, 
ing Irame mounted on engine nacelle. 
Right, three-view of C-74. 



inar flow section was developed for 
the wing, which has a two-spar center 
section supporting the engine nacelles 
and integral fuel tanks. Leading edge, 
of double skin construction to provide 
for thermal anti-icing, contains crawl- 
ways from the fuselage to the engine 
nacelles to permit inspection and re- 
pair of power plants and to give access 
to main landing gear emergency re- 
lease control. 

Another new Douglas development 

arrangement which keeps landing 
speeds below 95 mph. Inboard flaps, 
across the bottom of the fuselage, are 
conventional split type. From there to 
the aileron position they are combina- 



have double skin leading edges for 
thermal anti-icing, and metal-framed 
aerodynamic-and-mass balanced eleva- 
tors are fabric covered. Similar con- 
struction is used in fin and rudder. 

Landing gear employs dual main 
wheels with 65-in. dia. tires which have 
a tread of 34 ft. 2 in., and dual nose 
wheels (with 44-in. tires) mounted on 
a common axle. All wheels retract 
forward and are so arranged that 
gravity will normally suffice for lower- 
ing and locking. Emergency hydraulic 
power is, however, available. The nose 
wheel is equipped with a hydraulically- 
powered steering system, with the 
pilot’s steering wheel independent of 
other controls. 

In addition to hydraulic brakes de- 
signed to stop the craft, fully loaded, 
from 85 mph. in 415 ft., an emergency 
airbrake system is provided. 

The Globemaster is powered by 
four 3,000 hp.-plus R-4360 Pratt & 
Whitney Wasp Majors, turning four- 
blade Curtiss electric reversible pro- 
pellers to reduce landing roll. It is 
impossible to reverse the propellers un- 
less the craft is on the ground. Quickly 
demountable power packages are inter- 
changeable, and they contain all power 
plant elements except the oil tank, 
which is set aft of the firewall. 

All fluid lines have self-sealing coup- 
lings: control cables have quickly de- 
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tachable latches, with one end of the 
cables attaching to the firewall; and 
all electric conduits have quick-discon- 
nect plugs. Cowling is entirely sup- 
ported from the nacelle structure, with 
the upper section containing the air 
induction system, the lower the oil 
cooler ducts. The four side panels are 
quickly detachable for servicing. 

Electrically operated power plant 
units include cowl flaps, oil cooler 
exit flaps, carburetor air filters, fuel 
booster pumps, oil transfer, auxiliary 
power plant throttle control, and air 
cooling scoop. 

Current military orders are sched- 
uled for completion by July, 1946, and 
Douglas officials report 26 commercial- 
version planes to cost $40,000,000 have 
been ordered by airlines. No predic- 
tions would be made as to when the 
commercial production would begin. 

The initial test flight of 1 hr. 35 
min. was made following a ground 
test run lasting but 10 min., and the 
craft took off after a run that was 
noticeably shorter than those required 
( Continued on page 254) 





Salesmanship can do it, as shown by these tested and proven 
methods which develop a surprisingly large volume of business for 
the little work involved. 


I F every student who started fly- 
ing lessons kept coming back for 
more— even if only to solo — most 
operators would have all the student 
business they need. The mortality 
(drop-out) rate among beginners, as 
any flying school manager can tell you. 
is terrific. 

If they checked their records they’d 
find that this loss comes mainly after 
a student has had about three or four 
hours of dual. At least that’s the con- 
clusion reached by W. Ted Ganna way, 
Director of Sales for Hawthorne Fly- 
ing Service, which operates several 
bases in the Carolinas. 

Gannaway, a sales specialist before 
joining Hawthorne and a veteran in the 
automotive sales business, has put sta- 
tistics to work in analyzing Haw- 
thorne’s student business and, by insti- 
tuting a system of “frequency control” 
and follow-up, he has done a great deal 
to overcome this loss of future student 
business. 

Conclusions on the student instruc- 
tion business reached by Gannaway 
after studying operations at the six 
Hawthorne bases include: 

1. A student will continue his flying 
to a greater certainty if he takes two or 
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more lessons a week. (A student’s en- 
thusiasm slacks off dangerously if he 
allows more than a week to go by be- 
tween lessons.) 

2. A high point in loss of students 
comes after the initial lesson. (This is 
explained in part by the fact that many 
try a lesson out of curiosity’s sake and 
have no real intention of soloing.) 

3. A few simple follow-up proce- 
dures, mainly on the part of instruc- 
tors, aimed at making a definite ap- 
pointment for the next flight, helps 
bring customers back for more where 
normally they’d fail to show up again. 

4. A definite statistical control — irk- 
some as it may seem to instructors — is 
necessary to keep track of how student 

While many of Hawthorne’s statis- 
tics are lopsided because a high per- 
centage of transient military personnel 


make up the company’s student busi- 
ness, Gannaway found that the general 
figures and percentages given below 
are typical of an operation where no 
definite follow-up procedure is pur- 
sued. He calculates that over a period 
of 2 mo. these percentages will apply, 
broadly speaking: 

Some 32% of student business will 
be done with those who take only one 
lesson and never come back, 24% will 
be students taking only two lessons; 
21% will take three to four lessons; 
and 23% will take over six lessons — 
usually those who actually solo. Thus 
it can be seen that if an operator could 
solo every student taking an initial 
lesson he’d nearly quadruple the volume 
of student business; or if only half the 
students who start continued, the vol- 
ume would be doubled. 

When it is realized that the major 
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selling job has been accomplished by 
the mere fact that a student came out 
to the field to take a lesson, it would 
seem that a selling program to build up 
the “repeat" business would require 
less effort than getting the initial con- 
tact. Gannaway’s system at Haw- 
thorne, while following old established 
principles of sound sales follow-up, in- 
troduces a clean, fresh approach to the 
student flying business. 

First off, all persons who have been 
contacted are recorded, generally at 
the time of interview, on a normal 
prospect card. Two colors are used 
to distinguish the type of prospect. 
White card is filed if the prospect actu- 
ally comes to the field and takes a ride 
or demonstration lesson or inquires 
about flying lessons. A yellow card is 
filed for prospects contacted downtown 
or solicited. Obviously, white-card 
prospects are potentially better, since 
they've had enough interest in flying to 
come to the airport. 

The card lists all pertinent data, 
such as address, occupation, firm, etc., 
and, where possible, the prospect's 
birthday is noted in order that a card 
may be sent as a reminder of Haw- 
thorne. The nature of the student’s 
interest is indicated by a code on the 
card consisting of five blank squares. 
By checking one or more squares in 
proper order, the interviewer indicates 
whether the prospect is interested in 
student flying, solo flying, whether he’s 
a service man or woman, a private 
pilot, or commercial pilot. 

The Flight Sales Manager makes 
periodic checks on the status of these 
prospects and follows up by personal 
letter or phone those who have not 
done any flying. But the main follow- 
up is accomplished by means of infor- 
mation contained on the “Student 
Flight Record” maintained at the 
Operations Counter. 

The latter comprises standard 8i x 
11-in. sheets and contain on top much 
of the information on the Prospect 
Card. In the first two columns below 
the instructors enter dates of all 
flights, amount of time given on each 
lesson, and total accumulated time. In 
the third column, the instructor checks 
the student’s “Flight Status", of which 
there are three categories — dual only, 
dual and some solo, or full solo instruc- 

A final column leaves room for in- 
structors’ remarks. Thus if a student 
wants to fly and his regular instructor 
is busy, another instructor may refer 
quickly to the Flight Record and see 
his status. For students qualified to 
fly solo without a check-out, the dis- 
patcher may also refer to this sheet. 
If the student's last flight was within 
two weeks and was checked as a solo 
flight by the instructor, the student may 
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This Linesman Authorization card greatly 
simplifies and speeds handling of solo stu- 
dents while still keeping accurate records. 



In this case the Dispatcher gives 
the student a Linesman Authorization 
ticket which authorizes the linesman 
to release such and such an airplane 
to the student. The linesman keeps the 
ticket while the student flies, noting the 
time of departure and return. At the 
end of the flight the student brings the 
ticket back to the dispatcher for billing. 

In addition to the usefulness of the 
Student Flight Record sheets, which 
are filed alphabetically in a loose-leaf 
book, the records serve an even more 
important purpose in showing the 
frequency with which a student does 
his flying. 

Hawthorne figures a flight-week 
from the start of flying Sunday morn- 
ing until the end of flying Saturday 
evening. Each time a student flies 
during a weekly period, his instructor 
attaches an ordinary paper clip to the 
Flight Record. At the end of the week, 
a quick survey of the “repeat" business 
can be made by noting the number of 
paper clips on each student's sheet. Of 
course, those sheets bearing no clips 
indicate students who haven’t flown 
that week. A survey of the records of 
this type of students produced the con- 
clusion that students soon lose interest 
in their flying if they wait more than 
a week between lessons. 

Here’s how Hawthorne goes about 
increasing the frequency of a student’s 


lignt lessons: first, instructors nave 
been taught not to end a lesson with the 
usual, “Well, you’re getting along 
okay. Come on back again soon for 
another lesson.” Instead they casually 
ask, just before the student leaves. 
“Can I put you down for an appoint- 
ment at this same time day after to- 
morrow?" (It has been found that 
suggesting an appointment for the fol- 
lowing day is too soon.) The psy- 
chology of this works well, since the 
student is at least professing enthusi- 
asm for his training and if he’s pinned 
down to a definite appointment will 
accept the suggestion rather than hem 
and haw around with reasons why he 
thinks he’ll be on the golf links instead 
This procedure alone has shown a defi- 
nite improvement in Hawthorne's re- 
peat business. 

For student’s whose cards show no 
clips during the week, the telephone or 
a postcard works well. Each instructor 
looks over the sheets and when he finds 
a slow student he drops him a postcard 
which might go something like this: 
“Dear Joe: We missed you last week 
for your flying lesson. Certainly hope 
you'll be out this week. How about 
Thursday afternoon ? Give me a call.” 
The cards are personalized as much as 
possible and always written in long- 
hand by the instructor. 

Results have been surprisingly effec- 
tive. At Hawthorne’s Columbia, S. C.. 
base, where this system was first intro- 
duced, repeat business has picked up by 
more than 20 percent. Indeed, the 
reaction from the students has been 
even more surprising — they are very 
apologetic about not being out sooner 
and go to great length explaining their 

At times, the post-card system is sup- 
plemented by telephone calls, which 
have an equally productive effect. For 
students who don’t respond to these 
preliminary calls or cards, follow-up 
letters are sent, plus personal calls by 
the Sales Manager. These calls serve 
not only to get the students back flying 
but also to keep base managers alert 
as to possible reasons why Dr. Jones, 
after starting his flying lessons, had 
given them up. 

Much of this work, which takes sur- 
prisingly little time, is done when 
there's no flying because of bad 
weather. The data as to who should 
get a follow-up card is readily available 
at all times from the Flight Record 

It has been found that one of the 
main reasons for a high mortality rate 
after the first lesson is an unsalesman- 
like treatment of that initial and highly 
important flight. Prospects with little 
or no previous air experience have been 
flown when the air was too rough, per- 
haps the instructor wasn’t friendly 
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enough or didn't display a genuine 
interest in selling the prospect on the 
pleasure and ease of flying, or failed 
to show convincingly that modern air- 
planes practically fly by themselves. 

Oddly enough, one of the biggest 
single factors is steep turns in the traf- 
fic pattern, particularly the final turn 
into the approach. It’s understandable 
how this could alarm a newcomer. The 
instructor chops the throttle a little 
too abruptly — which always surprises 
a non-pilot — and then rocks the ship 
over into a steep bank out of the base 
leg. The new student associates a spin 
or lack of control with the seemingly 
dead engine and when the sharp turn 
occurs, he's convinced something’s 
wrong. Little but important details 
such as making that final turn a little 
more gently have been introduced into 
demonstration lessons. 

Another phase of Hawthorne’s “sta- 
tistical control” presenting a clear pic- 
ture of student business is the Weekly 
Summary Report. It includes space 
for checks on three different phases of 
the student business. First is the per- 
centage of revenue time logged in rela- 
tion to “possible flight hours,” which 
is determined by multiplying the num- 
ber of planes available for student work 
and the number of hours of flyable 

The second portion of the form con- 
cerns flying time put in by instructors 
in relation to total possible instruction 
time. A survey of several years of 
operating experience at Hawthorne 
indicates that an instructor should 
spend 35% or more of the available 
instruction time in the air. A trainer- 
plane should log a minimum of 40 hr. 
of revenue time per month to justify its 

The third appraisal on the weekly 
report is the number of flight appoint- 
ments (lessons) given during the week, 
broken down into the number of stu- 
dying two times, etc. It also lists the 
number of prospects interviewed and 
the number who actually took a lesson. 

This report is made by the Flight 
Sales Manager and turned over to the 
base manager. It has proven invalu- ' 
able in giving a reasonably up-to-date 
report on the base's student business. 

Besides expediting a definite pro- 
cedure for following-up the no-return 
students, this over-all system has had 
an added advantage (1) of showing 
Hawthorne where promotion emphasis 
should be placed, (2) of indicating- the 
type of prospect most likely to -buy 
flying time, and (3) of keeping person- 
nel and equipment operating at an 
efficient level. Above all, it has shown 
that current students will fly a lot more 
if basic principles of salesmanship are 
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Twenty Timken “Aircraft” Bearings 
equip the new Kellett XR-8 Helicopter — made 
for the U. S. Army Air Forces — at twenty 
vital points of its main drive and wheels. 


If the many matchless qualities of Timken 
Bearing design for aircraft applications can 
help, consult us.' We’ll be glad to make 
recommendations. The Timken Roller Bearing 
Company, Canton 6, Ohio. 


Part of a series developed to meet the need 
of aircraft engineers for an anti-friction bear- 
ing with lighter weight and compact design, 
Timken “Aircraft” Bearings also assure maxi- 
mum radial and thrust load-carrying capacity 
. . . smoothness of operation . . . economical 
maintenance . . . and ease of operation . . . 
as well as power conservation and endurance. 



The "TIMKEN" Trade-mark is a gooa 
thing to look for ... a protection to find. 
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Messerschmitt Me-262 Jet Fighter 


PART I— THE AIRFRAME 
By JOHN FOSTER, JR.. Managing Editor. "Aviation" 


This first detailed engineering study of Germany's top jet propelled fighter— the 15th in our series- 
reveals many unorthodox design and construction features and shows the importance of the produc- 
tion engineer in its development. 


G ermany’s most successful jet 
propelled plane, the Me-262, is 
an unusual combination of radi- 
cal and orthodox design, materials 
combinations, and workmanship, some 
of the latter being surprisingly sloppy. 
It shows, too, that the production en- 
gineer had as important a place in its 
development as anyone connected with 
the project. 

A low-wing monoplane of 40 ft. 
lli in. span, 34 ft. 9-in. length, and 


11 ft. 4-in. over-all height, it was used 
as a fighter, fighter-bomber, and 
ground attack craft, and was appar- 
ently also designed for photo recon- 
naissance use. 

The very tip of the fuselage looks 
exactly like a propeller spinner — and 
may well be just that— with a hole cut 
in front so that a gun camera can be 
mounted inside, reached by a small, 
quickly removable access plate set in 
the left side. A solid web bulkhead 


backs this section up, serving as a 
jacking point. Then follows a 14i-in. 
long section enclosing a flush-riveted 
channel-shaped former, the whole be- 
ing screwed to the next section which 
contains the nose wheel and the four 
30-mm. MK-108 cannon grouped high 
in the nose section. 

Since the length of these guns is 
but 3 ft. 6-in., a very compact in- 
stallation has been achieved with no 
external projections. A large splieri- 
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cal support around the barrel near the 
aft end facilitates adjustments during 
sighting in operations. 

The guns are usually set to converge 
at 450 meters. The MK-108 fires 575- 
600 rounds per min. with a muzzle ve- 
locity of 1,570 fps., and weighs but 
134 lb. Compressed air for charging 
is carried in eight bottles set inside 
the fuselage on the left ahead of the 

The two top guns carry 100 rounds 
each, the bottom pair 80 each, and all 
are fired simultaneously by a switch 
on the contact stick. 

Although the 262 was designed as an 
interceptor, Hitler ordered it made 
into a bomber. The result was installa- 
tion of two jettisonable bomb racks, 
each carrying one 550-lb. bomb. Addi- 
tional armament on later models con- 
sisted of 24 R4M 5-cm. rockets, 12 
under each wing, and it is reported that 
the Germans planned to install up to 
48 under each wing. 

Skin of the 6 ft. 5J-in. long section 
aft of the spinner is of .080 sheet steel. 
Since the cannon are mounted high, 
the use of steel in that section is un- 
derstandable because of the blast ef- 
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Closeup up left gun compartment, showing access panel in raised position. Note turnbuckle 
tie rod at top; it makes one of lour points at which complete nose section is attached to 
bulkhead at right. 


hinged 1} in. off the top centerline, 
can be quickly opened simply by loos- 
ening two flush toggle latches like those 
used on cowling of the FW-190 (see 
page 131 Oct. 1944 Aviation) expos- 
ing all the gun mechanism as well as 
the ammunition drums. 

This whole nose section attaches to 
the mid-fuselage in a simple but effec- 
tive manner. At each lower corner is 
a 1-in. (approx.) high-tension steel 
bolt fastening it to the solid web bulk- 
head of the mid-section. At the top, 
some 6 in. from the centerline, are two 
1 J-in. steel tubes, also bolted to forged 
fittings on the mid-section bulkhead 
and extending forward to the bulkhead 
at the front end of the gun access 
doors. Both these tubes are built as 
turnbuckles so that alignment adjust- 
ments can be easily made. Thus it 
would be possible for a trained crew to 
change a damaged nose section in the 
field in short order, or it would be a 
simple matter to install a nose equipped 
with different armament or photo re- 



View from below fuselage connection, show- 
ing how through bolt— one on each side — 

neetion is complete, access holes are cohered 
with doped fabric. At top is one of quick 

partment is held in. place. 


At the aft end of the nose section, 
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Phantom view showing cylindrical-section 
cockpit in fuselage. This "liner" section is 
designed lor pressuriiaiion , but craft and re- 
ports studied reveal Naiis did not actually 
pressurise Mo-262 in operation. 


the Me-262’s fuselage cross section is 
practically an equilateral triangle, 
only slightly rounded out. 

First bulkhead in the mid-fuselage 
section is solid web aluminum alloy 
with six vertical and two horizontal 
hat shaped stiffeners. 

At a point 16} in. back is a channel 
shaped former, flush riveted to the 
skin, and 16 in. farther aft is another 
solid web bulkhead, with vertical and 
horizontal hat shaped stiffeners. Prac- 
tically all the space between the two 
solid bulkheads is taken up by the fore 
fuel cell (which will be discussed in 
detail in the section devoted to the 
fuel system). The bottom panel of this 
section consists of a waffle grid, double 
stressed skin, 34} in. long and SS in. 
wide. The panel is attached to the 
fuselage by flush screws and captured 
nuts, the same system employed on 
the FW-190 panel beneath the fuel 
cells. Interchangeability of these panels 
evidently was not much of considera- 
tion in Me-262 production, for the 
screws were set approximately 1} in. 
apart but with variations of as much as 
} in. and considerable misalignment. 

Every Nazi pilot apparently was his 
own Fiihrer, for the Germans call the 
next section the Fiihrerraum, or pilot 
space. And they must have been little 
Fiihrers, for the rudder pedals are 
quite close to the seat and there is no 
fore-and-aft adjustment either on the 
pedals or seat. An average sized 
American sitting in the cockpit finds 
his knees sticking well up in the air 
right in front of some of the instru- 

Only one channel-shaped former 
extends from the cockpit rail to the 
bottom of the fuselage at the cockpit 
which is, in effect, a horizontally-dis- 
posed cylindrical section with part of 
the wall sliced off. This "cockpit liner" 
section was designed for pressuriza- 
tion, but the craft examined had no 
means of developing pressure and 
there are no reports of any of the 
262’s actually operating in combat 
with pressurization. 


and coble at pilot's right. Note curved sil- 
houette armor plate which fits over pilot's 
head. Evidently this was modification of 
original design , for basic plans shows no such 
installation. At windshield base at left can 
be seen cockpit ventilating scoop. Apparently 
this was also a lost-minute modification, one 
which showed workmanship lor below normal 
German standards. 
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Further evidence that cockpit pres- 
sure was an unused design feature is 
found in the windshield, a conventional 
three-piece flat-plate unit in which the 
front piece is 3J-in. bullet proof glass, 
set in a steel frame, but merely screwed 
in without the usual synthetic rubber 
mounting found on other German 
craft. The seal — which certainly does 
not appear to be designed for pressure 
— appears to be plastic designed only 
to prevent normal air leakage. 

The cockpit canopy consists of two 
rounded plastic glass sections mounted 
in a frame with flat fore-and-aft pieces 
and tubular base. It pivots on the 
right side for entrance and exit, and 
it can be locked closed only from the 
inside by a lever which drives pins into 
holes set in the base of the windshield 
frame and the turtleback section. A 
16-mm.-thick head and shoulder sil- 
houette armor section, which extends 
up and over the back of the pilot's 
head, is bolted to the canopy frame just 
ahead of the turtleback section. 

Either the Germans changed their 

had them changed by Allied bombing, 
because original designs called for 
more instruments than are actually 
installed — at least that’s the case on 
some late planes. The main instru- 
ment panel is divided in two sections, 
with flight instruments on the left, 
engine instruments on the right. 

Flight instruments include: Arti- 
ficial horizon, combined with bank and 
turn indicator, airspeed indicator 
(some of which have been red lined at 
658 niph.), altimeter, rate of climb 
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indicator, repeater compass, and blind 
approach indicator. 

Engine instrumuents include: Two 
tachometers of two-speed variety to 
give readings from 0-3,000 rpm. and 
from 2,000-15,000 rpm. (generally 
red-lined at 8,900 rpm.) : two gas 
pressure gages indicating up to 1 
kg./cnv; two gas temperature gages 
indicating up to 1,000 deg. C. (with 
marks on the gages at 680 deg. ) ; two 
oil pressure gages ; and fuel gages for 
front and rear tanks. Called for in de- 
sign plans, but not installed in craft 


studied, were two fuel injection pump 
pressure gages, marked at 65 kg./cm.-. 

Just below the center of the main 
panel is the bomb switch panel, marked 
for dive or level bombing and for in- 
stantaneous or delayed action fusing. 

Above the main panel is the gun- 
sight, in most cases the old-fashioned 
REVI 16B relector type, which can be 
swung to the right out of the way for 
takeoff and landing. 

On a slanting panel just to the left of 
the main board are valves for emer- 
gency operation of flaps and landing 


gear; oxygen flow indicator; oxygen 
pressure gages (not on all planes) ; 
and oxygen valve. 

On a horizontal panel just below this 
unit are: Position indicators for flaps 
and landing gear, and buttons, imme- 
diately aft for operating both these 
systems; stabilizer pitch indicator; 
stabilizer adjusting switch; throttle 
quadrant; emergency master cutoff 
switch; fuel selector valves; rudder 
trim tab crank; and release cable to 
jettison rocket units for assisted take- 
off. 



[ 


9ms. This particular plana had been Hawn 
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The pilot's seat is adjustable only 
up ami down on a parallelogram frame, 
and it is locked in position by a lever 
under the front of the scat which en- 
gages a pin in ratchet teeth. Unlike 
earlier German craft, the Me-262 has 
no bungee cord to facilitate moving the 
seat. The upholstered back of the seat 
is held in place by two clip springs to 
facilitate removal for access to the bat- 
tery, which sits just behind the seat 

The seat itself does not incorporate 
armor plating; this is, instead, attached 
to channel-shaped vertical and horizon- 
tal stiffeners riveted to the solid alumi- 
num alloy bulkhead which begins the 
aft fuselage section and forms the 
front panel of the rear fuel cell space. 
The bottom skin panel for this section 
measures 35J 60 in. and is similar 

in construction to that under the front 
Cells. In the middle of this fuel cell, 
some 173 in. back, is a former which 
is built-up double channel section up 
the sides to the second-from-centerline 
stringer, from which point it is single 
channel. This former, like most others, 
has cutouts for the stringers. 

In this connection it is interesting 
to note that the Me-262 has no longer- 
ons, employing only hat-section string- 
ers — one along the top centerline aft 
of the cockpit: five along the sides 
(with one ending at former 14): and 
five along the bottom (the two outer- 
most ending at former 15). 

The bulkhead forming the aft end 
of the rear fuel cell is a solid web but 
is sheet steel of approximately .080 
gage. 

An unusual construction feature is 
found throughout much of the aft 
fuselage section, where the formers are 
made of the aluminum skin sheets 
themselves. In fabrication, the skin 
sheets are formed to the fuselage con- 
tour, then the aft jt in. is joggled to 
the thickness of the metal itself — about 
.050 — then bent inward to form a chan- 
nel or J-section. The next skin is lap 
jointed and flush riveted in place. 

. Whether this method of construction 
should be blamed or merely the type oi 
labor available is not precisely known, 
but many of the joints were not at all 
clean, requiring the use of consider- 
able filler to smooth them out. Careful 
study, however, seems to indicate it 
was probably more the quality of labor 
than the design, for many of the rivets 
were somewhat out of line and had 
required considerable filler themselves 
to give anything like a smooth finish. 

Immediately aft of the cockpit the 
fuselage shape starts its change from 
the triangular cross section to a very 
narrow elliptical section only 2 ft. 
wide at a point just ahead of the 
stabilizer. 


A corresponding panel on the pilot's 
right contains pitot heater switch : 
Very signal switches: radio frequency 
selector and on/off switches; starter 
switches for starting motors; and 
switches to select low speed indicator 
on the tachometers. 

The electric junction box is installed 
below these panels outside the fuse- 
lage cockpit liner, anil it is easily acces- 
sible from the ground because it is 
located just above the wheel well. 

At the base of the main panel on the 
left is pull handle for the nose wheel 
brake, a unit evidently installed to 
facilitate stopping on the small turfed 
fields which the Germans were forced 
to use during the later stages of the 

Just under the windshield base 
frame, also on the left, is a pull lever 
to operate a small square air scoop set 
in the fuselage side. This apparently 


ball bearing rollers balled la nose rib. Slots 

was a late factory modification — and 
the workmanship would certainly 
never have passed German inspection 
in the early days. 
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Construction of the tail cone is, in 
some respects, quite like that on the 
FW-190. It bolts to the aft fuselage 
section with the joint larded (at least 
on some planes) with liberal quantities 
of filler and covered by a doped fabric 
strip in a vain attempt to get a smooth 

The former aft of the joint is a built- 
up ring riveted to a steel I-beam sec- 
tion which slants aft 47 deg. from the 
vertical and extends up some 2 ft 
above the fuselage top to form the 
lower part of the front fin spar. 

The end of the tail cone, 4 ft. 8i in. 
aft of the former just mentioned, is a 
stamped flanged aluminum channel 
section member which also serves as 
the bottom of the rear fin spar and 
rudder post. 

Connecting the tops of these two 
spars is a horizontal stamped flanged 
channel member upon which the stab- 
ilizer is mounted. In production, the 
stabilizer must be installed before the 
fin and rudder are put in place. 

Then the fin, the spars of which have 
steel plates riveted to their lower ends, 
is attached to the tail cone by seven 
bolts along each side of the front spar 
and four on each side of the rear spar. 
In construction, the fin is built up in 
two halves, divided on the vertical 
plane of the fuselage axis. The halves 
are then bolted together along the spar 
line through access holes in the skin. 
These holes — of approximately 1 in. 
dia. — are then covered with small 
doped-fabric patches. The joint along 
the leading edge is covered by plywood 
fairing which is screwed on. Rounded 
tip of the fin is built in two halves, 
welded together and attached to the 
main body by flush screws. A single- 
sheet, deep-drawn aluminum fairing 
is fastened by 41 flush screws to the 
base of the fin and top of the fuselage. 

Chord of the rudder is narrow, being 
but 20£ in. at the widest point, but 
there is plenty of depth, for the rudder 
has an over-all height of 6 ft. 11 in., 
extending from the top of the fin to the 
bottom of the tail cone. A small tip 
is screwed to the top just above the 
large mass balance, and the main 
section of the unit follows conventional 
construction practice. 

The spar is D-section, with the 
curved part fitting closely inside the 
fin trailing edge. Conventional 
stamped flanged aluminum ribs with 
lightening holes extend back to the 
trailing edge, where the skin surfaces 
arc crimped together and riveted with 
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j-in. ordinary-type round-head rivets. 

Fore part of the bottom portion of 
the rudder, beneath the lower hinge, is 
comprised of two formed sheets flush 
riveted to the spar and lowest rib. The 
aft portion containing the formation 
light is made up of two small formed 
sheets attached by flat screws. 

Although the rudder is quite deep, it 
has but two hinges, both typical self- 
aligning ball bearing units. The top 
bearing is set just beneath the mass 
balance, the lower at the bottom rib, 
where the push-pull controls also 

Oddly enough, the combination 
servo and trim tab has four hinges and, 
comparing its construction with other 
parts of the plane, it showed every 
evidence of having come from a dif- 
ferent shop. It too, has a mass bal- 
ance, set right under the top self- 
aligning ball bearing hinge. The two 
middle hinges are small metal blocks 
with vertical pins holding them to the 
tab and yokes attaching to the rudder 
false spar, giving a universal joint 
effect. The lower hinge is a vertical 
pin extending up from a rudder rib. 
Trailing edge of the tab is formed by 
crimping together the skins, around 
which a strip is folded and flush 
riveted. It is 36} in. deep, with 4ft in. 
chord at the top and 6 in. at the 
bottom. 

As is the case with several other 
German planes, the 262’s all metal 
stabiliser is adjustable, the incidence 
being changed by a small electric 
motor operating a screw jack mounted 
inside the fin fairing on the front face 
of the frame to which the vertical fin 
is bolted. This unit is very similar 
to that on the FW-190. 

With a span of 12 ft. 4 in., the 
stabiliser is built in top and bottom 
halves, which are bolted together 
through access holes that are later 
fabric covered. On the craft studied, 
no attempt has been made to mask the 
joint along the leading edge, and re- 
ports on other planes indicate this 
was general practice. In view of the 
workmanship, which left some rather 
ragged gaps in the skin joint along 
that edge, it is strange that the manu- 
facturer had not at least applied some 
filler and fabric. 

The stabilizer has a built-up I-beam 
spar located 24 in. from the leading 
edge and 18} in. ahead of the trailing 
edge. It is attached to the fuselage by 
through bolts to two forged fittings set 
in ball bearings at the axis of the angle 
adjustment. The leading edge has a 
25-deg. sweepback. 

All metal elevators follow conven- 
tional design practice, with a stamped 
flanged spar, rounded metal leading 
edge shrouded into the stabilizer trail- 


ing edge, and stamped flanged ribs. 
The trailing edges arc formed simply 
by crimping the skins together and 
riveting — with ordinary rivets as is 
the case with the rudder. 

Outboard hinges are self-aligning 
ball bearing units, set just outside the 
large mass balances at the tips, while 
the center units are of similar type set 
just beneath the vertical fin. 

Both elevators have 27 x 2J in. mass 
balanced trim tabs set near the inboard 
end. These tabs were apparently de- 
signed as interchangeable servo units, 
for a small arm at the outboard end 
extends up from the right one and 
down from the left, and captured 
enemy documents show an anchoring 
arm designed into the stabilizer trail- 
ing edge. However, the operational 


experience or Allied bombing made 
completion of this plan impossible, for 
the tab arms were not connected to the 
stabilizer and, in fact, the tabs had 
been riveted into immobility by small 
gusset plates at each end. Neverthe- 
less, each tab had four hinges, with 
ball bearing units at each end and pins 
through yokes for the two in the mid- 
dle. As is the case with the rudder 
trim tab, the trailing edges of the tabs 
are nicely flush riveted. 

One-piece prcssed-aluminum stabi- 
lizer fillets are held in place by a lead- 
ing edge pin which moves up and down 
between greased strips riveted to metal 
brackets just above the adjusting jack, 
and by screws — one top and bottom — 


10 in. aft of the stabilizer spar. 

There are many interesting varia- 
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lions in both design and workmanship 
in the 262’s wing which, though ap- 
proximately like our laminar flow 
foils, has a plan form which is angu- 
lar, to say the least. The leading edge 
has a 20-deg. swecpback; the spar 
sweeps back 12 deg., starting at the 
fuselage side: the trailing edge 

sweeps forward Si deg. to the outboard 
side of the power plant; then sweeps 
back 5 deg. from there on out. All 
this and 6 deg. dihedral, too. 

The wing is built around a compos- 
ite I-beam main spar having sfeel 
booms and built up dural web, tapering 
in depth from 14i in. at the centerline 
to 3 in. at the tip attachment fitting. 
Spar boom caps are J in. thick at the 
centerline, the upper being 4$ in. wide, 
the lower 4f. 

Built in two sections, the spar is 
spliced at the centerline where the webs 
arc flanged and bolted. Steel splice 
plates, j in. thick by 8 in. long, go over 
both the top and bottom of the boom 
caps and are held in place by six 
through bolts on each side of the web. 
Incidentally, none of these bolts were 
safety wired on one plane that had been 
accepted by the Luftwaffe. Small 
steel wedges are placed between the 
splice plates and lower caps, for the 
taper on that surface starts right at the 
centerline. 

Three heavy steel hat shaped stiffen- 
ers are riveted to the front face of the 
spar between the centerline and fuse- 
lage skin, which is 33 in. away where 
the spar sweepback begins, and hat 
shaped aluminum stiffeners are used 

Since the spar is at about 35% 
MAC, nose ribs are longer than they 
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would be in a two-spar wing and con- 
sequently vary in construction. Com- 
pression ribs have hat shaped vertical 
stiffeners, others are of conventional 
stamped flanged construction with riv- 
eted stiffeners and holes where neces- 
sary for control connections. Two 
large J-section spanwise stringers are 
used ahead of the main spar, and one is 
placed between It and the auxiliary 

P This latter structure, set 38J in. 
behind the main spar at the center- 
line, is 12 in. deep at that point and 
is a channel shaped aluminum structure 
with hat shaped stiffeners, extending 
out to the wingtip to carry flaps and 
ailerons. 

The top skin of the wing, varying 
from .083 at the leading edge to .080 
at the trailing edge, is flush riveted ex- 
cept at the base of the leading edge 
where it is flanged out and riveted to 
the bottom surface. Here, however, a 
rolled .010 sheet steel section is riveted 
in place to give a true airfoil behind 
the slots. 

These units, with .040 steel skin, 
extend front the fuselage line 40J in. 
to the power plants, and from there to 
the wingtips, the outer segment being 
built in two sections of 77V and 48V 
in. lengths connected by a i-in. long 
steel pin. 

Each segment is bolted to two 


curved steel guide tracks which slide 
over ball bearing rollers bolted to wing 
ribs. Travel of the slots is a maxi- 
mum of 6 in. at the inboard end and 
2§ in. at the tip. The slots open auto- 
matically at 186 mph. in gliding angle 
and at 279 mph. in a climb. 

The 5J-in. wingtip, with its integral 


formation light set in a transparent 
plastic covering, is built in two halves, 
flush riveted to an inboard rib and 
spar. The two halves are welded to- 
gether around the outer edge and, on 
at least one craft, a thoroughly sloppy 
weld it was. Its method of attachment, 
however, is neat and can be accom- 



Laoking up and aft into main gear wheel well. Seen ore centerline 
lairing doors, which serve as landing gear uplock, and construction 
of auxiliary spar will be noted. Just above this spar can be seen 


bottom pari a I cylindrically shaped cockpit liner, a unit designed lor 
pressurization but unused in this way. Opening in front of main spar 
takes Sl.gal. reserve fuel tank, 
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plished fairly fast with simple tools. 

A horizontal pin near the leading 
edge slips into a holed angle plate on 
the wingtip rib, then the tip is pushed 
toward the planes so that an angle 
bracket slips into a forged fitting riv- 
eted to the end of the spar, whereupon 
a through bolt with self locking nut 
is pushed down from the top through 
small access holes. At the time the tip 
is pushed toward the wing, a vertical 
plate slips into a yoke attached to the 
end of the auxiliary spar with the re- 
sult that a three-way fastening is ob- 
tained with only one bolt being neces- 
sary. 

All metal ailerons arc of conven- 
tional design, having a channel-section 
aluminum spar, rolled sheet aluminum 
leading edge, and stamped flanged ribs. 
At the trailing edge the two skin sur- 
faces are crimped and riveted to a flat 
j-in. strip. Here, as on the rudder 
and stabilizer, the rivets are not flush. 

The ailerons are built in two sec- 
tions. Each have a 42-in. span, and 
the two sections are connected via the 
control bracket, which is split so that 
one half is riveted to the outboard rib 
of the inner section, the other to the 
inboard end of the outer section. A 
self-aligning ball bearing hinge also 
serves as a connecting point for the 
two sections, and similar bearings are 
bolted to ribs aft of the auxiliary spar 

Evidently the 38f x 3 in. trim tabs 
were originally proposed as servo tabs, 
but in practice they ended up only as 
ground-adjustable units, for the con- 
trol arm, riveted to the outboard end 
of the inner aileron section, is attached 
by a turnbuckle rod to the aileron-op- 
erating bracket rather than being at- 
tached to the wing to give the servo 

Unlike the elaborate hinge points 
provided in the rudder and elevator 
trim tabs, those on aileron tabs are 
simply straps bolted to the aileron and 
hooked around pins in the tab. Like 
those on the other tabs, however, the 
trailing edges are neatly flush-riveted. 

Flaps are built in two sections : The 
inboard (which has a 21j-in. chord) 
extending 384 in. from the wing root 
to the power plant, and the outer sec- 
tion extending 48j in. from the power 
plant. With rolled aluminum leading 
edges, stamped channel-section spar, 
and conventional ribs, they are built 
in two halves, bolted together except 
at the trailing edge where the skin sur- 
faces are crimped and riveted (with 
brazier head rivets) to a 4-in. alumi- 

Ball bearing rollers at both ends of 
each section run in 7-in. steel guides 
which are bolted to the auxiliary spar 
so that, in operation, the flaps move 
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back and down, for the guides slant 
down 35* deg. from the top to the 
bottom wing surface. This action is 
imparted by hydraulically operated 
toggles which force the flap bodily aft 
approximately 54 in. — and down be- 
cause of the guide — except for the final 
5 deg. of flap action, which is a pivot 
movement. The upper wing surface 
extends out over the flap so that even 
when extended to the full 50 deg., the 
flap leading edge is shrouded for H in. 

The flap actuating cylinder is set at 
a 45-deg. angle to the front face of 
the main spar directly ahead of the oleo 
hinge point and is attached to one 
corner of a triangle whose apex is its 
hinge point on the spar. Where the 
piston attaches there is also attached 
a push-pull rod which extends across 
the plane to the left to a bell crank set 
just over the left power plant, with a 
push-pull rod going straight back to 
the aft face of the auxiliary spar. Here 
it is connected to an arm extending 
down from a torque tube connected to 
the toggles which force the flaps back 

Right side flaps are actuated by a 
tube going straight back from the base 
of the triangular member connected to 
the actuating piston. 

Pilot error in forgetting to lower 
the landing gear is avoided through 
the system being so arranged that the 
flaps cannot be extended until the land- 
ing gear has been put down. 

The left outboard flap on the craft 
examined has markings at 0, 10, 20, 
30, 40, and 50 deg., with the 20-deg. 
mark in red for takeoff. 

Three of the lower wing skin panels, 
extending over three ribs each, are 
held in place by flush screws placed 
approximately H in. apart. While the 
primary purpose may have been to 
facilitate access, the small number of 


to the belief that it may have been em- 
ployed to facilitate production by elimi- 
nating blind riveting. 

Quite an unorthodox method is used 
to attach the wing to the fuselage. 
Xear the base of the root nose rib, 9 in. 
aft of the leading edge, a 1-in. bolt 
goes through a two-sided forged bath- 
tub fitting which is bolted to the aft 
face of bulkhead backing up the front 
fuel cell. A similar sized bolt is used 
on the root rib aft of the auxiliary 
spar. Then, riveted to the top wing 
skin at the fuselage line b a 1ft x 
lft-in. steel angle member through 
which 17 bolts and self-locking nuts 
attach it directly to the fuselage skin. 

On the first Me-262 brought to this 
country for study, many of the holes 
in the fuselage skin had been elon- 
gated and some were as much as fs in. 
out of line. When the craft was being 


prepared for flight tests, the holes 
were reamed to take § in. bolts and an 
additional steel strip was used to back 
up the vertical half of the angle 

The wing fillet, just over 73 in. 
long, is held in place by a cable an- 
chored to an angle bracket at the trail- 
ing edge and going under seven hooks 
riveted to the attaching angle-member, 
with a turnbuckle at the front keeping 
it snug. The fillet around the leading 
edge is a drawn light aluminum alloy 
section attached by eight flush screws. 

Oleo struts for the main wheels of 
the hydraulically retractable tricycle 
landing gear are hinged in a built-up 
steel box structure on the end of span- 
wise spars extending 30 in. from the 
root rib midway between the main and 
auxiliary spars. 

The 26-in.-long forged oleo strut is 
55 in. in dia. and has conventional 
torque scissors on the aft side designed 
for a 20-in. piston travel. In prepar- 
ing the craft for flight tests it was 
found that the main wheels had con- 
siderable lateral play, but when the 
normal 1,200 lb. pressure was built up, 
the wobble disappeared. 

The retracting jack is bolt-hinged 
to a steel fitting bolted to the root rib 
at the end of the front spar of the land- 



Loo king alt and up into nose wheel well at 
■etracting cylinder attachment. As nose wheel 
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ing gear torque box, while the piston 
is attached to the front of the oleo 
strut by a ball and socket joint. 

Fairing for the main gear is built 
in two sections, both of which are 
double-skinned grid-type structures 
with the top section hinged to the 
torque box end and the lower bolted 
to a bracket welded to the oleo piston 
just above the axle. 

In operation the main wheels swing 
up and into the bottom of the fuselage, 
with the right strut operating an actu- 
ating valve at the end of its arc. This 
valve in turn closes fairing doors 
which are hinged at the fuselage cent- 
erline and which serve as the landing 
gear up lock. 

To accomplish this, a hydraulic 
cylinder is attached parallel to the aft 
face of the main spar just to the left 
of the fuselage centerline. Its piston is 
connected to a welded steel box type 
bell crank which, in turn, is attached 
by a universal joint to another box 
bell crank set between two stamped 
flanged vertical plates set along the 

Quickly removable cover lor hydraulic 
reservoir filler, a unit very similar to many 
used on Focke-Wull 190. Four o I live 
of these units on Me-262 are interchange- 
able. but the fit in some cases was so bad 
that doped fabric strips had to be added, 
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in bottom ot cockpit liner, with aileron torque tube extending to riveted to elevators) over auxiliary spar attached to bottom of cylin- 
right and elevator tube extending alt, drical cockpit liner. 
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nose wheel contained a built in shimmy 
damper. The nose gear retracts and 
extends after the main wheels have 
been locked either up or down. 

Both landing gear and flap operat- 
ing systems have connections with a 
compressed air bottle which can be cut 
in for emergency operation of the 
two systems. 

Surface controls present several 
odd and interesting features. The con- 
trol stick, for example, is mounted in 
a ball and socket joint set in the bottom 
of the cockpit liner, extending down 
4 in. and ending in a welded angle 
bracket. Attached by a ball bearing 
joint to one face of this bracket is a 
i-in. tube extending to the right above 
the main spar. Just inside the fuse- 
lage, and bolted to the top boom of the 
spar, is a bell crank from which 1-in. 
push-pull tubes extend, with one uni- 
versal joint in each at the fuselage side 
(to compensate for spar sweepback) 
out to bell cranks set just ahead of 
the aileron control arms. 

Attached to the aft face of the angle 
bracket on the stick is a f-in. elevator 
operating tube going aft to a self 
aligning ball bearing bell crank set 
just over and ahead of the auxiliary 
spar, from which a 1-in. tube extends 
to the left side of the fuselage and 
another bell crank to connect to a 
similar sized push-pull tube going 
aft. A third bell crank is set in the 
empennage near the stabilizer leading 
edge. Extending straight aft from 
this crank is another push-pull rod con- 
nected to the elevator horn and, just 
ahead of the horn, a large mass bal- 
ance which can be ground adjusted on 
the fulcrum. 

This balance is in addition to those 
already noted as being set in the eleva- 
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tors themselves, and may be a late 
modification. Reports from abroad 
have indicated that at speeds over 500 
mph. the ailerons and elevators of the 
262 become extremely hard to move 
and that an extendable control stick 
designed to give increased leverage 
had been developed. However, no such 
stick, or provisions for its installation 
could be found on the craft studied, 
and it is held possible the mass balance 
just discussed has been utilized in its 

Rudder pedals are very similar to 
those on the FW-190, incorporating 
the main wheel brake pedals as integ- 
ral units. A torque tube extends aft 
from the right pedal inside the cockpit 
liner, then through a seal to a bell 
crank where another tube extends to 
the left side of the fuselage to a second 
crank which is connected with the 
push-pull tube extending to the em- 
pennage, where a third crank, with 
adjustable mass weight, is connected 
to double tubes connected to the en- 
closed rudder horn. 

The fuel system consists of two 238- 
gal. main tanks plus a 53-gal. reserve 
and, at least in design plans, an auxil- 
iary tank of about 170 gal. capacity. 
Both self-sealing main tanks have ply- 
wood coverings and are suspended by 
two straps on the ends of which are 
bolts that go up through pressed fit- 
tings riveted to the inside of the fuse- 
lage skin about two-thjrds of the way 
up the side. Nuts are put on the bolts 
through access holes in the fuselage 
skin, with the holes covered by doped 
fabric patches. 

Each of the main fuel cells has two 
booster pumps and the reserve tank 
has one, the system being so arranged 
that fuel can be pumped from any tank 
to either engine, or fuel from the rear 
tank can be pumped to the front. 

The reserve tank (at least some of 
these have not been self sealing) goes 
just in front of the main spar. It is 
trapped to a single-skin panel, 19J in. 
deep by 66J in. wide, that is reinforced 
by six hat shaped stiffeners and is 
attached to the fuselage by flat screws 
placed approximately 1J in. apart. 

Evidence of the Nazi’s attempts to 
get more range out of the Me-262 is 
shown by plans for installation of the 
170-gal. auxiliary tank aft of the rear 
main cell. It is not known how ex- 
tensively, if at all, this plan was car- 
ried out, for the craft studied was the 
latest model produced and it had no 
such installation. Instead, the radio 
was installed in the space and, a little 
farther aft, the master compass and 
oxygen bottle. Access to these units is 
via a 17J x 151-in. door held in place 
by four quick fasteners. 

Radio installation consists of the 



usual German equipment — FuG 16Z 
or FuG 16 ZY (VHF R/T, D/F and 
retransmission facilities for ground 
control stations) and in some cases 
IFF has been, installed. 

Whether Hitler was finally con- 
vinced that the Me-262 was not the 
world's hottest bomber or whether the 
Luftwaffe went ahead in the face of his 
orders is not known, but one final 
modification of the craft — the Me-262 
B2 — was in the works when the 
Germans capitulated. 

This was to make the plane a two- 
man, radar-equipped night fighter. 
Principal changes necessary were made 
in the cockpit, where the pilot's seat 
appears to have been pushed forward 
slightly to help make room for addition 
of the radar operator's screens and seat 
immediately behind. This, of course, 
meant changing the design of the can- 
opy to give the necessary length, and 
relocation of the aft' fuel tank, normal 
radio equipment, oxygen bottles and 
master compass, all of which were 
pushed further aft in the fuselage. 

Study of the plans for this change 
does not indicate that much, if any- 
thing, had been done to compensate for 
the added weight aft of CG. and, since 
the craft had to be trimmed nose heavy 
for take-off as originally designed, it 
is believed that even more trim had to 
be applied for the night fighter version. 
Too, since the 262 was not the most 
maneuverable to begin with, it is be- 
lieved that the radar-loaded version 
was not as good a combat craft as the 
original day fighter version. 

uding part of this study svilt caver 
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U. S. AUTOJET 
TOPS NAZI V-l ENGINE 


Tests show that American-designed impulse-jet has performance 
and weight characteristics superior to those of German unit. 
Speedier firing rate is engine's prime feature. 


A ! American-designed impulse- 
jet engine, stated to surpass 
that used on the Nazi Fiesler 
Fi-103 V-l flying bomb, has been de- 
veloped by G. M. Giannini & Co., of 
Pasadena, Calif. 

In conjunction with the AAF, com- 
plete tests have already been run on 
many sizes and models of the new 
propulsion unit. A small wind tunnel 
model has been built which develops 


2 pounds-thrust. This capacity is only 
.004 the rating of the V-l unit, yet it 
is superior, pound for pound, to the 
German unit. The little engine is only 
2 ft. long, and about 2 in. in dia. It 
is made of aluminum alloy and stain- 
less steel, and weighs but 5 oz. 

Set upon a stand for indoor opera- 
tion, this model has a separate fuel 
tank connected to the needle-valve- 
controlled fuel inlet near the engine's 


front orifice. A small sparkplug in 
the unit’s combustion chamber is used 
only in starting, since after the com- 
bustion chamber has been sufficiently 
heated, the engine continues to fire 
automatically. 

Entering the mouth of the engine 
is a small pipe, used to send a blast 
of compressed air past the needle valve 
and so start initial vaporization of 
the liquid fuel (gasoline, kerosene, or 
the like). The blast also induces a 
flow of gas and air, and as soon as 
the firing cycle begins, an intake draft 
is started by the vacuum created 
through the explosions. The auxiliary 
air tube is then withdrawn so as not 
to disturb the free flow of air into 
the engine. 

Efficiency of the diminutive powe. 
plant is said to be so great that if a 
fuel tank were directly attached and 
the engine started off on an inclined 
plane it would continue to fly through 
the air, even without wings, until til's 
fuel was exhausted. 

Specifically, company engineers 
claim greater efficiency for the engine 
over the German type because of more 
thrust, less weight, and smaller size. 
More power is developed because the 
American engine fires more than five 
times faster than the German unit The 
wind tunnel model, for instance, fires 
approximately 250 explosions per sec- 
ond, when operating at full throttle. 

One of the problems yet to be solved 
in jet engine construction, states Com- 
pany Engineer A. J. Klose, is practical 
sound control. It is pointed out that 
attempts to use mufflers have thus far 
resulted in great loss in efficiency. 

It is believed that present day im- 
pulse-jet developments only make such 
a power plant practical for aircraft 
traveling at over 500 mph. 

Design of the new engine was car- 
ried out by A. J. Klose and W. B. 
Goodman, of the company, after care- 
ful study of captured V-l power units, ; 



nnel model of new Giannini imp 
lion. Only .004 capacity of Naii V-l 
launched, to he able to fly without wine 
engine, and mounted on table (right) , 
nected to miniature sparkplug in engine 
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Landing Analyses 
For Flying Boats and Seaplanes 



By ERNEST G. STOUT, Slo0 Engineer in charge of Hydrodynamics. Development 
Design Staff, Consolidated Vultee Aircraft Co rp. 


"Must come down" gets the accent in the platitude about "every- 
thing that goes up" — and with marine aircraft an extra accent is 
warranted. For, taken alone, satisfactory static and takeoff char- 
acteristic don't tell the whole story of a new plane design . . . First 
of a series analyzing rough water, impact, and skipping factors. 


M ost aeronautical engineers and 
designers of seaplanes and fly- 
ing boats are primarily inter- 
ested in the static and takeoff charac- 
teristics of a new design, hence they 
often feel that the work of the hydro- 
dynamicist ceases when these charac- 
teristics are successfully demonstrated. 

However, events in recent years have 
clearly indicated that the designer — 
not only of seaplanes but of landplanes 
as well — must have a thorough under- 
standing of the landing phenomena if 
he hopes to have a completely satisfac- 
tory craft. But, because of the em- 
phasis placed on statics and the take- 
off characteristics, little literature is 
available to the engineer on the land- 
ing functions and the method of their 


analysis. Several of the more important 
considerations with methods of solu- 
tion are outlined here. 

The landing phenomena can be read- 
ily resolved into three fundamental 
considerations : 

1. Rough water analysis — includes 
the technique of landing seaplanes or 
ditching landplanes in rough seas, and 


the analytical treatment of this com- 

2. Impact integration — a mathemati- 
cal analysis developed by the author 
to assist the designer in isolating vari- 
ous design parameters and in gaging 
their isolated effect on landing impact 

3. Skipping analysis — a most im- 
portant and sometimes disastrous form 
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of dynamic instability encountered fre- 
quently during landings by otherwise 
completely satisfactory flying boats or 
seaplanes. 

Tlie latter two’ items are primarily 
smooth water functions and readily lend 
themselves to analytical treatment. 
Rough water analysis, on the other 
hand, is extremely complex, and be- 
cause of its hazardous nature it is diffi- 
cult to accumulate an adequate back- 
ground of accurate full-scale informa- 
tion. Almost invariably, the most valu- 
able cases for study result in total loss 
of equipment and factual data. The 
analysis presented here overcomes this 
feature, to a great extent, by providing 
an analytical system completely inde- 
pendent of the subject airplane. 

Rough Water Analysis 



ments for seaplane design are subject 
to wide interpretation because of the 
extreme variance in encountered con- 
ditions, and technically, there are loose 
and inaccurate definitions. Practically, 
a seaplane’s greatest attribute and justi- 
fication is its ability to take advantage 
of the great expanses of sea and water- 
ways which cover four-fifths of the 
earth’s surface. Hence, prime consid- 
eration should be given to its ability 
to encounter seas of any reasonable 
magnitude and, particularly, its ability 
to land safely and remain afloat in such 

The dangerous argument — repeat- 
edly proposed by some seaplane de- 
signers — that landplanes are not de- 
signed to alight in ploughed fields, and 
therefore, why should the flying boat 
be handicapped by the rough water re- 
quirement, tends to make the flying 
boat a direct competitor of the land- 
plane, usually to the disadvantage of 
the former. The practical designer, 
therefore, will design his airplane to 
fulfill, in the most satisfactory manner 
possible, the requirements for the field 
in which the seaplane excells, and for 
which there will always be a great de- 
mand, thus leaving to the landplane 
those functions for which it is best 
suited. Assuming, then, that adequate 
seaworthiness will be placed high in 
the considerations of the seaplane de- 
signer, a brief discussion of the factors 
involved are presented. 

As stated previously, rough water 
has been loosely defined, and has been 
generally applied to seaplanes as a 

amplitude of 41. ft. from crest to 
trough. The definition is purely arbi- 
trary and has been applied generally 
to all seaplanes because experience has 
shown it to represent, in the majority 


r 




of cases, the most severe condition. 
This is not, however, entirely because 
of the amplitude of wave selected, but 
more because of the wave length that 
accompanies this amplitude. 

The length of hulls — except for small 
float planes — did not vary widely in 
the 20 yr. period after World War I, 
during which time this experience was 
being accumulated, and these airplanes 
received their most severe rough water 
pounding in seas where a crest and a 
trough occurred simultaneously along 
the bottom (shown at a and b in Fig. 
1), tending to impose severe rotational 
accelerations. 

If the wave length is such that two or 
more crests are in contact with the bot- 
tom (shown at c in Fig. 1), these high 
accelerations do not occur, and the craft 


planes at its normal trim, receiving only 
the sharp vertical accelerations of a 
chop and rarely of such magnitude to 
cause structural failure. 

Conversely, if the wave length is 
sufficiently long (as shown at d in Fig. 
1), so that the entire bottom can be set 
into the trough, the craft will show 
marked changes in pitch relative to the 
horizon as it planes up and over the 
crest, but its trim relative to the wave 
surface will be normal and the high ro- 
tational accelerations will not develop. 
In general, within reasonable limits, 
the longer this trough, even with ac- 
companying increase in amplitude or 
wave height, the less dangerous will be 
the landing, particularly if the trough 
is of sufficient width so that the landing 
can be made parallel to the crests. 


138 


AVIATION, October, 1945 


With the promise of continued and 
perhaps rapid growth in size of flying 
boats, the designer would do well to 
look beyond this arbitrary blanket re- 
quirement and consider the specific re- 
quirements of his contemplated design 
in the light of probable wave lengths, 
rather than amplitudes, to be encoun- 
tered. With this requirement in mind, 
the most severe condition will be a 
wave length of 75 to 100 percent of the 
bottom length. It has so happened that 
in the past the 44-ft. wave produced a 
wave length which satisfied this con- 
dition for the airplanes in use at that 

In substantiation of the opinion that 
it is not amplitude alone, are numerous 
recorded reports of conventional flying 
boats landing in waves 15 to 20 ft. in 
height without experiencing hull fail- 
ures as a result of the initial landing. 
In cases of this nature the wave length 
is 400 to 800 ft., and it is often possible 
to complete the landing in one trough. 
This broader view of seaworthiness will 
result in greater flying boat utility and 
provide a wider margin of safety for 

Troclioidal Wave Theory: Since all 
observed phenomena of wave motion 
follow the laws of the troclioidal wave 
theory so closely, it has been generally 
accepted in the analytical treatment of 
wave motion. To acquaint the designer 
with the analytical treatment of rough 
water, a brief discussion of this theory 
is presented. It should be borne in mind 
that the theory assumes an ideal condi- 
tion of a single series of waves. Fre- 
quently, the actual sea consists of sev- 
eral series of these waves superimposed 
on one another and frequently in dif- 

A trochoid is the locus of a point on 
a circle, when the circle is rolled along 
a straight line. If this base line is above 
the rolling circle, the trace of the 
point will result in a curve that peaks 


at the crests and gives a long shallow 
trough. It has been observed that 
waves may be formed and made to 
travel along a rope, yet it is obvious 
that the rope itself does not travel ; 
likewise, a floating object on a wave 
will be seen to oscillate in a nearly 
vertical plane while the wave travels 
on at a definite velocity. Hence, in 
true wave formation, the wave is a 
passage of motion and the actual ele- 
ments of the water move but little in 
the direction of the wave. 

In the trochoidal development of a 
wave, the rolling circle can be trans- 
formed into such a wave motion by 
impressing upon the point O, in Fig. 
2, a backward velocity V so that the 
point O remains fixed and a point such 
as P revolves about O with a constant 
angular velocity o>. The locus of point 
P, and all such points in the revolving 
circle, will produce a wave formation 
traveling with the velocity V. The ele- 
ments in the crest will move with the 
resulting wave advance, and those in 
the trough will be opposed. However, 
for obvious ease of analysis it will be 
assumed that the circle rolls along the 
base line BL, as shown in Fig. 2. 

The trochoid P., P', P", is traced by 
the point P of radius r, within a rolling 
circle of radius R, rolling on the base 
line BL. The translational velocity of 
the center of the circle, O, being V ft. 
per sec. The wave length X then be- 



or knowing the wave length front ob- 
servation, the radius of the rolling 



The amplitude front crest to trough, 
A, becomes 

■4-2r (3) 

or from observation, the radius of the 


generating point P is expressed as, 



If the initial position is 0«P„, then 
8 is the angle turned through when the 
center of the circle reaches O and the 
radius r is at OP. Then 0.0 = P x 
8 and as P traces the trochoid, it re- 
volves about the instantaneous center 
T with an angular velocity oi and PT 
is normal to the surface of the trochoid 
at P. The angular velocity is the rate 
at which the angular displacement 9 
varies with respect to the time t, there- 
fore, 



and as the linear velocity of a rotating 
point at any time can be found by 
multiplying the angular velocity by the 
distance from the point to the instan- 
taneous center, the linear velocity of 
P is 

» = PTX a (6) 

To find the level of the free water 
surface, wl, the latter is drawn so that 
the area of the half trochoid P'P"E 
equals the area CDP'E. The area of 
the half trochoid is, 

4--f’‘ d < o) 

and taking P„ as the origin, the abscis- 
sa x as horizontal, and the ordinate 
y as vertical, the coordinates of P 
are given by, 

x = R X 8 - r sin B (8) 

y = r-rcos9 (9) 

dy = r sin 9 do (10) 

Therefore, 

= J* (R X 8 — r sin #) rsin 0 40(11) 

= 'Sr- 2 14 (12) 
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This area must equal the rectangle 
CDP’E 

*Rr--YP = *R(.r-d) (13) 

where d is the distance of wl below the 
line of orbit centers 0„0. 

Therefore, 



which is the free water surface from 
which the trochoid with orbit centers 
at OoO is generated. 

The velocity V of a gravitational 
system of waves, into which class water 
waves fall, is independent of the den- 
sity, for the same reason that a pendu- 
lum’s period is independent of its mass, 
and this value is, 

V - (IS) 

where V is in ft. per sec. and X is the 
wave length which depends upon the 
frequency, n, according to the cus- 
tomary relation where velocity is al- 
ways equal to the wave length times 
the frequency no matter what the 
medium or mode of vibration may be. 
This relation is written, 

V - X n (16) 

where V is in ft. per sec. and n the 
cycles completed per sec., a relation 
which is self evident. For instance, 
watching waves of the ocean rolling 
in along a pier, if we can estimate their 
length, X, by comparison with a meas- 
ured distance on the pier, and count 
the number, N, that pass per min., 
then their velocity is obviously X N 
ft. per min., or V = XAf/60 = 
X n ft. per sec. The expression may 

v = x/r (17) 

where V is in ft. per sec. and the 
period, T, is the reciprocal of the fre- 
quency and represents the time in 
seconds that the length, X, is travelled 
by the crest. This form is just as ob- 


vious and usually more convenient to 


Substituting eq. (17) in eq. (IS), 



For roughly estimating wave lengths 
it is sometimes convenient to remember 
that the time of passing of two suc- 
ceeding wave crests past a fixed point 
squared (T 2 ) multiplied by S will give 
the length very closely. 

From Cornish 1 , it has been estab- 
lished from extensive observation that 
on the average, the velocity of the wind 
in statute mph. is 2.05 times the height 
of the wave in ft, or 



where A is the wave amplitude from 
crest to trough and Vw is the wind 
velocity in mph. In open sea, in a 
steady wind, the velocity of the wave 
V is very nearly equal to the wind 
velocity Vw and for purposes of esti- 
mation, may be assumed equal. Using 
the relations shown in eq. (IS), (17), 
and (19) in combination with the 
standard Beaufort's Scale of Wind 
Velocity, reference Table I of average 
wave characteristics is derived. 

It will be noted from this table, that 
the average condition of open sea in 
which large flying boats may be ex- 
pected to operate is a wave approxi- 
mately 1/20 of the length in height. 
Sea waves 600 to 700 ft. in length are 
frequently reported during storms ; 
however, the usual waves measure 200 
to 300 ft., from crest to crest. 

Landing Technique, Ditching: The 
landing of a flying boat or the ditching 
of a landplane in rough water is an 
extremely controversial subject, find- 
ing ardent supporters favoring varied, 
if not directly opposite, viewpoints. 






Since any rough water situation is 
tempered so heavily by the specific local 
conditions encountered, the best that 
can be done here is to point out some 
of the general considerations involved 
and some practices which are known to 
be consistently hazardous. Unless 
otherwise stated, the following discus- 
sion is for flying boat operation. How- 
ever, the situations are similar in most 
respects to the ditching of landplanes, 
except that landing in smooth water is 
in itself a hazardous procedure and any 
degree of roughness 'becomes propor- 
tionately more severe in the case of 
land craft. 

The first reaction of a pilot, forced 
to land in the open sea, is to head into 
the wind and reduce his ground speed 
as much as possible. What he usually 
fails to consider is that, unlike landing 
on solid ground, the water beneath him 
is effectively moving very nearly at the 
speed of the wind because of the veloc- 
ity of the traveling waves (discussed in 
the previous section). Fig. 3 sche- 
matically illustrates a typical condition 
of landing upwind and downwind in a 
sea where relative velocities are as 
indicated. But it should also be re- 
membered that while velocity of the 
crest is indicated as 23 mph., this is 
the velocity of the wave motion and 
the actual particles of water are sub- 
stantially zero velocity, except for 
whatever tide or current may be 

In tile upwind condition, while the 
hull is actually contacting the water 
at a speed of SS mph, it is encountering 
the impact of the wave crest at 78 
mph., and because of the actual low 

of the hull is low, so that the hull tends 
to plunge through the crest rather than 
ride over it. On the other hand, in 
the downwind condition the airplane is 
overtaking the crests and because of its 
actual speed of 10S mph. over the water 
particles, the dynamic lift of the hull 
is high and the hull will tend to ride 
over the crests rather than plunge 
through. This dynamic effect on the 
hull is very powerful since the planing 
lift, just as wing lift, varies with the 
square of the velocity. In addition to 
the added dynamic lift, it is slightly 
more favorable to overtake a wave 
than to encounter it, since contrary to 
the theoretical conception of trochoidal 
wave form, the leeward side of a wave 
crest is slightly steeper than the wind- 
ward. 

Factors effecting a specific decision 
are, for the most part, based on the 
strictly local conditions at the time. 
If a strong wind is rising, the waves 
will lag the wind by a substantial 
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Fig. 3. Relation 


rough water landings. 


margin, and it may be advisable to 
take advantage of the wind to reduce 
relative speed. Cornish, in his Waves 
of the Sea, states a typical case where 
on the first day of a 46-mph. wind the 
wave velocity reached 30 mph., or a 
relative speed of 16 mph. At the end 
of four days of steady wind the wave 
velocity was 43 mph. 

landplanes have shown in most cases 
that the minimum speed obtainable is 
the least hazardous. Here, however, 
the first impact usually causes extreme 
structural failure, so that the damage 
is usually caused by deceleration and 
the velocity of the water through the 
ruptured structure rather than the 
pounding of encountered waves. Here 
too, the dynamic planing effects are 
usually detrimental because of curva- 
ture of the fuselage and absence of a 
step, resulting in increased suction 
forces on the bottom with increased 
velocity. 

Very frequently, as a result of shift- 


ing wind or other outside disturbance, 
the line of wave crests is not at right 
angles to the wind, and if sufficient time 
is available to determine this fact by 
dropping a smoke bomb prior to land- 
ing, a definite advantage is gained by 
landing parallel to the crests, in the 
trough of the wave. Usually, in any 
sea condition stronger than a Beau- 
fort 6, this has been found to be the 
best practice regardless of wind direc- 

As the sea increases in severity from 
Beaufort 6 on up the scale, the length 
of the wave increases rapidly, provid- 
ing troughs of sufficient width so that 
a landing can be accomplished within 
the crests. Some pilots strongly favor 
landing parallel to the crests under all 
conditions, but as can be noted in Table 
I, the risk of hooking a wing tip or 
float in the crest is high in event of a 
narrow trough. Here again, the de- 
cision must be influenced largely by 
local conditions at the time. If the 
pilot is acquainted with these various 


possibilities and the fundamental 
theory governing the action of the sea 
beneath him, he will probably be in a 
better position to make a sound esti- 
mate of the situation and reduce the 
hazards involved. 

Fundamental consideration in a 
landing at sea is, of course, to get down 
safely and remain afloat. Any method 
that will accomplish this purpose is 
satisfactory. Taking off again, how- 
ever, requires a different approach. 
Here the object is to become airborne 
as quickly as possible, and in practic- 
ally every case full advantage should 
be taken of the velocity of the wind. 
In most cases a downwind takeoff is 
out of the question because of the high 
water speeds required and the rapid in- 
crease in water resistance at these 
speeds. The trough takeoff, parallel to 
the crests, is a compromise in this 
respect but in all but the heaviest of 
seas probably is not as satisfactory as 
a direct heading into the wind, at least 
during the latter portion of the run. 
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DESIGNING TOMORROW'S 
PERSONAL PLANE 

PART V 


By RALPH UPSON, CoweWng Engineer 

Here is a step-by-step, fact-by-fact analysis of the sacrifices that 
must be made — and the research to be done — in creating the much- 
discussed but still elusive roadable airplane. 


H ere’s a subject to start a hot 
argument in any hangar, shop 
or drafting room. Fervently 
boosted on the one hand, damned on 
the other, it seems to demand more 
than mere rational thought, as if it 
were some kind of a cult or “-ism”. 
Some would have us believe that an 
airplane designed to “double” by trav- 
eling the highways is what the world 
has been eagerly awaiting, others 
that it will be a flash in the pan, a 
flop, a dud. There are even a few 
who seem to hold a middle position, 
and who should be prepared to take it 
on the chin from both sides. But seri- 
ously, isn’t there some way to be ra- 
tional and factual about this strangely 
explosive subject? 

The first difficulty we run into in 
dealing with roadables is that currently 
there apparently are none. We may 
merely recollect such craft as the old 
Waterman tailless, that used to shed 
its wing entirely and run around the 
field for the entertainment of air-race 
crowds, also an autogiro with folding 
blades which came to its end by an 
Unfortunate accident before it got 
fairly started. 

If someone would only build an up- 
to-date roadable airplane that we 
could look over (including the price 
tag), fly and drive, it would be so 
much easier to say what’s good about it 
and what's bad. On the other hand, if 
we just stop to think, it will be ap- 
parent that for a long time we have 


been actually part way to a roadable. 

The original Wright airplane was 
designed exclusively for its own ele- 
ment, the air; and for a long subse- 
quent period, ground control was 
greatly handicapped by lack of brakes 
and positive steering means. Now, 
however, the normal airplane can at 
least do a good job of getting around 
the airport under its own power. The 
next question is simply whether it is 
worthwhile adding further to the air- 
plane’s freedom of movement by pro- 
viding it with means to travel the high- 
ways. Tentatively we shall assume the 
goal to be a vehicle which will remain 
intact, retaining all parts required for 
either air or road use. Lacking an ex- 
isting example, there are apparently 
three possible methods of creating such 

1. Modify an existing design of auto- 
mobile to permit its flying. 

2. Modify an existing design of air- 
plane to make it roadable. 

3. By exploratory research or a 
stroke of inspiration, find an entirely 
fresh approach to the problem. 

The Flying Automobile 

For a preliminary attack by the first 
method, the following tabulation starts 
with a weight approximating that of 
the lightest automobile obtainable (as 
of Pearl Harbor). The automobile 
selected is a small light car with a 
weight only about a third that of the 
standard "light car”. The methods 


explained in Part II of this series 1 are 
used to estimate the added weights re- 
quired to obtain performance in the 
air similar to that of the airplanes al- 
ready analyzed (575 lb. useful load 
less fuel; 120 mph. cruising; 500-mi. 
range; 10 lb./sq. ft. wing loading; 17 
lb./hp. power loading). 




Thus the weight is nearly double that 
of the lightest plane of similar perform- 
ance, Type C, listed in Part II of 
this series. 

Perhaps by starting with the air- 
plane and working the other way we 
can do better. But this involves a 
rather fundamental principle that may 
as well be established first; 

Primary and Secondary Weight 
Weight carried for any specific pur- 
pose, other than the fulfillment of gen- 
eral strength and performance require- 
ments, may be termed a primary 
weight. Examples include "beefing 
up” some specific part, more complete 
instrumentation, heavier trim or sound- 
proofing, an extra passenger or more 
baggage. If the same major items of 
strength and performance are to be re- 
tained, however, any addition to such 
primary weight must be accompanied 
by appropriate secondary increases 
represented by increased wing area. 
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engine power, fuel, and the structure 
required to carry the larger total. 

In the final weight formulas, as de- 
veloped in Part II, the total primary 
weight IV, is represented by the sum- 
mation of numerical terms, including 
not only what are designated “basic 
or fixed weight” but also the constant 
terms from other items of weight. By 
contrast, all secondary weight IV. ap- 
pears as a variable, dependent in the 
last analysis on the gross weight IV. 
The rate of increase of the total weight 
relative to the primary weight is, of 
course, given mathematically by the 
derivative dlV/dlV,. By reference to 
the same article, it will be noted that, 
for the assumptions there made, each 
item of secondary weight can be ap- 
proximated as a linear function of the 
gross weight IV. Hence the total 
increase in gross weight per pound of 
added primary weight is simply. 
dlV/dlV, = IV /IV, = IV/ (IV — IV.) 

Expressed as a percentage for the 
different types of design already con- 
sidered, each 100 lb. of added primary 
weight involves the following actual 
total additions : 

Type A 190 lb. 

Type B 183 lb. 

Type C 179 lb. 

Type D 166 lb. 

Type E 178 1b. 

As can be seen, the figure varies 
somewhat with design, but not a great 
deal. Thus the effect of an added piece 
of equipment not involving appreciable 
direct drag can be approximated by 
adding up to 90% more to the gross 
weight. A small amount of this total 
represents added fuel weight to main- 
tain constant range. 

It may perhaps be objected that a 


moderate direct increase, such as 100 
lb., need not necessarily involve any 
further addition. "The safety margins 
may still be high enough to satisfy the 
CAA; the takeoff and landing can 
probably stand a little increase in 
speed and distance; perhaps we don’t 
have to be quite so concerned about the 
range; and anyhow, there is probably 
no actual engine available of just a few 
horsepower more,” it might be argued. 

“But these are all weasel words, 
showing an unwillingness to face the 
real issue — the straightforward ap- 
praisal of a proposed change. It is not 
that there is anything wrong about a 
performance compromise; it is simply 
that for a valid weight comparison we 
must stick to some common basis for it. 
For example, if we are really satisfied 
with a higher landing speed, there is 
nothing to prevent stepping up the 
wing loading ; but it should be done in 
common for any designs being com- 
pared (if the comparison is in respect 
to some other feature). 

The Roadable Airplane 

Coming back to the problem of equip- 
ping an airplane for driving on the 
highways, design Type C, the canti- 
lever low-wing with fixed conventional 


Table I— Characteristics of Typo C Aircraft* 



landing gear, appears most suitable if 
the forward vision can be made satis- 
factory. To retract wheels which must 
transmit power on the road seems un- 
duly complicated, and a tail wheel 
seems practically necessary to support 
the weight of backward folding wings. 
Thus the major added weight will be 
that of the primary parts for road use, 
plus 79% of this total to cover the 
secondary airplane increase. It will be 
hard at the same time to avoid a little 
direct increase in drag due to a larger 
tail wheel, heavier tires and brake 
bands, and incidentals connected with 
the folding wings and driving gear. As 
a modest estimate for these effects, the 
drag area f is assumed increased by a 
primary increment of 0.50 sq. ft. with 
only a slight reduction in propulsive 

Judging from the example already 
given of the flying automobile, the 
engine power and torque appear ade- 
quate to take care of all conceivable 
road demands without the need of any 
gear ratio less than high. Thus a hy- 
draulic transmission unit with revers- 
ing gear and a simple mechanical en- 
gagement to the engine, can undoubt- 
edly be made to take the place of both 
clutch and gear shift. Furthermore, 
if split into two parts and put on the 
wheel axles, the hydraulic transmission 
could be used to replace the differential 
as well. Then if the engine is always 
stopped before shifting from wheel 
drive to propeller, or vice versa, a 
similar direct engagement can be used 
between the engine and propeller. The 
primary weight estimates of these and 
other elements are necessarily quite 
rough, but they arc believed to be pos- 
sible, although perhaps on the opti- 



Characteristics of design Type C 
before and after making it roadable are 
shown here in Table I. 

Both planes are 3-place low-wing 
cantilever with fixed conventional 
landing gear, and each carries 575 lb. 
useful load less fuel, with ultimate 
range put at 600 mi. (service range 
about 500 mi.) at 120 mph. and 7,000 
ft., while wing loading is 10 lb./sq. ft., 
power loading is 17 Ib./hp. ; aspect 
ratio is 6, and there are high-lift low- 
drag flaps. 

Primary weight and drag increase 
for the roadable : 470 lb. and 0.5 sq. ft., 
respectively, including wing folding 
gear, hydraudic transmissions, shaft- 
ing, gearing, bearings and connections, 
extra-weight wheels, tires, brakes, and 
fenders, engine flywheel and cooling 
fan, and accessories required by road 
regulations. 

Thus the roadable airplane seems to 
offer a substantial saving in weight 
compared to the flying automobile. The 
difference between the final figures 
arrived at by the two methods repre- 
sents mainly a composite of ( 1 ) acces- 
sories in the roadable airplane better 
suited to the engine power and other 
conditions of use; (2) lower level of 
engineering refinement in a present 
automobile, compared to airplane prac- 
tice; (3) extra material, which long 
experience with automobiles has shown 
to be desirable for maximum resistance 
to the continuous wear and tear of road 
operation; (4) a differential in favor 
of production economy on the part of 
the automobile. 

That there may not be a correspond- 
ing saving in cost however is shown by 
the comparison in Table II. Here the 
relative selling costs are based on $0.50 
per lb. for parts taken from automobile 
production, $1.50 per lb. for airframe 
parts, and $3.00 for airplane mechan- 
ical parts. This is an oversimplified 
basis, of course, and purely conjectural 
as to what the postwar unit costs in 
reasonable production may be, but it 
shows the principle involved. Similar 
data are added covering the purchased 
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cost of an airplane and an automobile, 
both assumed new. 

On the face of the returns it appears 
that the roadable airplane, although the 
lightest of the three combinations 
listed, is also the most costly. Of par- 
ticular interest is the fact that it costs 
substantially more than an equivalent 
airplane plus a car — in fact more than 
the airplane plus two cars (one to 
leave at the airport, the other for the 
rest of the family). 

The basis for such conclusions is ad- 
mittedly open to question. The estimate 
of added parts is intentionally given as 
a total rather than itemized, because 
frankly the final total is the only thing 
that counts, and in a case like this it 
is almost certain to be more than any 
summation of individual items that can 
be made in advance. However, any- 
one who' thinks he can do better is 
free to enter his own "guestimate”). 
As already indicated for the unit costs 
— although these appear to be reason- 
able possibilities for the near future — 
the writer makes no claims to profi- 
ciency at economic crystal gazing. 

Other Possible Solutions 

When we leave the realm of known 
facts to inquire into the possibility of 
an entirely new approach, the problem 
gets still further removed from the 
kind that can be handled by engineer- 
ing analysis. Yet in what has already 
been set down, certain seemingly 
worthwhile simplifications have been 
assumed; also there are many other 
possible combinations of known ele- 
ments, some of which will now be 
briefly examined. 

One of the most interesting of these 
possibilities is the idea" of merely fold- 
ing the wings and using the air pro- 
peller for short trips on the roads (such 
as a few miles from home to airport). 
In the only form which off-hand ap- 
pears at all practical, this would mean 
a pusher whose wings could be folded 
back to give protection to (and from) 
the propeller. A tentative weight of 
such a unit can be quite readily 
premised on the pusher analysis pre- 
sented in Parts II and IV of this 
series,* by applying the principle of 



secondary weight as here defined 
(treating the extra fuel as if it were 
weight empty, but neglecting any 
primary increase of drag). 

A quick estimate on this basis gives 
for the primary added weight: 

Wing folding mechanism. . 77 lb. 

Extra reinforcement (princi- 
pally in tail and tail 

wheels) 40 lb. 

Mud guards and misc 30 lb. 

Total primary addition. . . . 147 lb. 

And for the secondary weight: 

78% of above total 115 lb. 

(Increased primary drag neglected) 
Original wt. empty (Type 

E pusher) 1,536 lb. 

Wt. empty for roadable.. 1,798 lb. 
comprising approximately 956 lb. of 
airframe and 842 lb. of mechanical 
parts for a total user-cost of $3,960. 

As the latter figure shows no ap- 
preciable saving on the cost of the 
more complete roadable in Table II, we 
may as well skip a discussion of pos- 
sible prohibitive legislation and other 
mere details. 

Next for consideration is the school 
of thought that favors removing the 
wing and leaving it behind. From a 
strictly engineering viewpoint, this 
idea looks good ; and it is too bad that 
as much cannot be said from the view- 
point of the private pilot. Perhaps even 
more than the engine, the wing is the 
heart of the airplane; and although 
plenty strong for its regular job, a 
lightplane wing is none too rugged for 
“kicking around" loose on the ground. 
It is commonly considered nowadays 
that a wing loaded much less than 10 
lb./ft. a presents an undue ground haz- 
ard from winds; but the same wing 
removed from the airplane has a load- 
ing on the order of 1.5 lb./ft. a 

A maximum lift of this magnitude 
would be developed at an airspeed of 
about 20 mph. Hence even in a mod- 
erate wind, considerable help would be 
required (or else hangar space util- 
ized) for the removal and replace- 
ment operations. Even without the 
wind, and allowing for some ingenuity 
in the handling tackle, the safe 
maneuvering of a wing weighing sev- 
eral hundred pounds appears consider- 
ably more than a one-man job. Then 
safe, accessible parking space still 
must be provided for the wing — one 
can hardly imagine it staked out on 
the ground, even though it is left free 
to the elements when it remains in its 
proper place on a parked airplane. 

The obvious purpose of all this com- 
plication would be to relieve the road- 
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able, when on the road, of the heavy, 
cumbersome, vulnerable wing. But 
"'by stop with the wing? Particularly 
when taking off, why not leave behind 
the heavy equipment required for road 
duty only and which sets up such a 
big secondary penalty in the air? The 
objection is, of course, a still further 
complication — the fact that without the 
road equipment the vehicle would be 
unable to take to the road on landing 
at another airport. But the proposi- 
tion is as broad as it is long; 
for, without the wing, the 
"plane” cannot take off at the 
end of a road jaunt, except at 
the particular airport where 
the wing is stowed. 

To be sure, some of the 
roadable proponents have an 
answer to the latter objec- 
tion : Develop a comprehen- 
sive wing rental or exchange 
system whereby all such wings 
would be put into a common 
pool to be drawn upon at any 
airport by any pilot who hap- 
pened to need one. The same 
might apply to detachable 
tails, undercarriages, and 
other units. But isn't this 
getting a bit fantastic ? 1 low 
much more satisfactory to 
rent a complete airplane. 

What About Changing 
Conditions? 

In comparison thus far, we 
have insisted on the mainte- 
nance of all major perform- 
ance objectives. There is 
another school of thought 
which holds that roadability 
in itself justifies a consider- 
able sacrifice of performance 

formance? It would hardly 
be in respect to landing, 
for how could roadability 
affect either the basic problem of land- 
ing under the assumed limiting con- 
ditions, or the conditions themselves? 
It bad weather were closing in or the 
fuel gave out, are we to suppose that 
the pilot would find a bigger field if he 
had a roadable? 

There is at least some sense to the 
possibility of allowing more takeoff 
distance, less climb, and less speed by 
keeping a relatively low-power engine 
in a roadable. Here it might be argued 
that, if you are on the road, you might 
as well keep on it till you get to a 
really ample field. Then, providing 
you can still meet the minimum climb 
requirement, and it doesn't take too 
long to spread the wings and secure 
all connections, perhaps a little could 
be allowed off the cruising speed be- 
cause you didn't have to wait for your 


wife to finish the dishes ami run you 
out to the airport, and because tliere 

able at the other end. And if you get 
held up by bad weather you can drive 

have to wait for some other convey- 

The basic fact of using the airplane 
on the road and not having to leave it 
at the airport may be worth a mone- 
tary consideration, hut it is hardly a 


proved airplane and automobile as 

The roadable's only real salvation for 
widespread personal use appears to de- 
pend on some development that greatly 
improves the combination vehicle with- 
out corresponding improvement in the 
air or road vehicles separately. One 
interesting possibility along this line, 
recently proposed, is the controllable 

The basic principle behind the con- 


basis for a scaling "down of perform- 
ance. On the other hand, this privilege 
seems small consolation for being sad- 
dled with a costly vehicle that has no 
"get-up-and-go", either on the road or 

A more basic change might in time 
be effected in the unit weights or cost; 
but by its very nature, the mere pos- 
sibility of such future change is hardly 
a subject for rational engineering dis- 
cussion, except in respect to the justi- 
fication and plans for definite research 
in such directions. Here it should be 
noted that, in most respects, general 
design improvements, such as lighter 
and cheaper components, will not in 
themselves put the roadable across; 
because every improvement of the 
combination vehicle by such means will 
only keep it trailing the still further im- 


troliable wing is simple and entirely 
sound : Instead of deflecting small sup- 
plementary surfaces to obtain control, 
the entire wing is deflected about a 
central pivot, with essentially the same 
results. Secondary differences, both 
favorable and unfavorable, appear to 
include the following: 

Advantages: 1. The wing can read- 
ily be turned to line up with the 
fuselage for storage and road use. 

2. There is direct control of lift by 
angular deflection of the wing alone, 
rather than by that of the entire air- 

3. With the pivot far enough for- 
ward, and a yielding restraint against 
upward movement of the trailing edge, 
it appears possible for such a wing 
to spill a considerable proportion of 
gust force to which the structure and 
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occupants would otherwise be sub- 

Disadvantages : 1. Substantial con- 
trol force would be required, particu- 
larly to handle lateral inertia, and to 
supply the variations in longitudinal 
control force involved in Item 3 above. 

2. Unless some practical means of 
using flaps can be worked out, the con- 
trollable wing will be under nearly as 
great a handicap, with respect to re- 
quired wing area, as the tailless type. 4 

3. The special type of wing mount- 
ing, with control connections and 
clearance for required movement, ap- 
parently involves a considerable in- 
crease in drag over that of the built-in 
type of wing. 

Moreover, referring back to Item 1 
under advantages, the substantial 
length of the one-piece wing (to be 
turned to line up with the fuselage 
for storage or road use) would ap- 
pear to require supplementary bracing; 
turning on the road would be a prob- 
lem similar to that of a hook-and-lad- 
der truck; and there would be no pos- 
sibility of housing in an ordinary 
garage. Also,' regarding Item 2 under 
advantages, substantially equivalent 
lift control could be had by the use of 
low-drag flaps. 

In any event, for actual roadability, 
the craft would of course still carry in 
the air the weight handicap imposed 



by all equipment required for road use, 
aggregating considerably more in any 
case than what is involved in folding 
the wing. 

Folding Wingi 

We come now, more specifically, to 
consideration of the pros and cons of 
merely folding the wing, without try- 
ing to do everything else imaginable. 
It is obvious that by folding the wing — 
or aligning it with the fuselage — a 
plane would take up less hangar space 
and require a smaller individual 
hangar. In certain forced landings, it 
could be more readily extricated from 
surrounding obstructions, although it 
is hard to think of specific cases where 
such a feature would have been highly 
important. If not maneuverable under 
its own power on the road, the plane 
with folded wing could at least be 
towed by a car, assuming of course 
good brakes, positive steering gear, bet- 
ter-than-average vision, and adequate 
support for the wing. 

Accepted as a standard feature of 
our shipboard fighters, doesn’t a fold- 
ing wing appear off-hand to be a rea- 
sonable desire for a private pilot? 
Somewhat in this way we put the 
question to one of our leading manu- 
facturers who produced a wellknown 
and successful folding-wing airplane 
many years ago, going on to ask him 
why he quit. 

He said, "For two good reasons: 
The weight, complication, and cost 


weren’t justified by the few times the 
folding feature was ever used ; and this 
weight would be increased in a mod- 
ern cantilever wing.* Also I got tired 
answering the same old question, 
‘What if the wing folded in the air?'” 

History seems to show that the 
trend is usually away from combina- 
tions that appear complicated in their 
requirements for special handling. A 
combined topcoat and raincoat of con- 

a raincoat because it is too warm if 
not also too costly; and it won't sell 
as a topcoat unless it is primarily a 
good buy for that purpose. The “one- 
man top” and power-operated tops 
failed to do more than save the con- 
vertible car for a high priced precarious 
existence. Even such a logical and 
relatively simple combination as the 
amphibian plane has hitherto eluded 
all attempts to popularize it. One en- 
tirely successful combination, the radio- 
phonograph, is quite unusual as involv- 
ing no apparent disadvantage for either 
component, and requiring no more than 
a switch to change from one to the 

It has been shown that by no known 
method can serious disadvantage be 
avoided, both economic and mechanical, 
in combining airplane and automobile 
in one vehicle. Halfway measures, 
such as detaching the wing and tail 
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offer other disadvantages, and even a 
folding wing alone not only adds a 
substantial weight penalty” but poses 
a serious question, based on past ex- 
perience, as to how much it would be 
used. As already -indicated, not only 
the direct or primary weight of special 
equipment must be taken into account 
but also the indirect or secondary in- 
crease of existing parts. The addition 
of a folding feature to a wing originally 
weighing 302 lb. (Type C design) 
would involve a total minimum addi- 
tion approximating : 1.79 x .22 x 302 = 
119 lb., with corresponding increase 
in initial cost. The operating cost 
would also be increased unless bal- 
anced by the savings in hangar rental, 
etc. Neglecting any direct drag in- 
crease and differences in flying cost, 
the above weight increment, 
at the assumed unit cost, 
would mean $357 increased 
price to the user. Although 
no attempt to say what the 
hangar saving might be, it is 
clear that $10 per month 
would write off the total — 
without interest — in about 3 

Thus, in most cases, the 
question is mainly one for 
quantitative analysis, so often 
lacking in discussions of this 
kind. The proposed use for a 
wingfolding or readable fea- 
ture must be sufficiently im- 
portant to justify the compli- 
cation and cost (as for 
various military uses). For 
average personal use, it will 
be hard to overcome the sales 
deterrent of several hundred 
dollars more for a folding 
wing, not to mention the 
much higher cost of a true 
roadable plane, even if the net 
operating cost appeared less. 

Still it seems that there 
should always be some market 
for a good folding-wing de- 
sign. 


In the matter of convenience, it 
would seem that every argument for 
combining the automobile and airplane 
can be matched by one for keeping 
them separate. For instance, let us 
imagine that the prevailing type of 
plane today was roadable. A manu- 
facturer introducing a straight airplane 
could then properly claim that his 
product was not only much cheaper but, 
being already in flying condition, 
would save time and unpleasant effort 
for the change-over. Engine life and 
the time between overhauls would be 
increased by enabling use of a cheaper 
engine on the road. 

Vital aircraft parts would be spared 
the constant risk of serious damage on 
the road in minor mishaps that with 
a regular car mean no more than a 


toward the solution of these problems 
will be obtained from: 

A — Planes which can be left out in 

B — Further simplification of control 
and of instrumentation extending the 
possibility of safe use in bad weather. 

C— Widespread, coordinated fly- 
yourself and drive-yourself rental serv- 
ice; rapid transit connections in urban 

D — Roadside flight strips and servic- 
ing facilities. 

E — The development of small com- 
immediately adjacent to a flight strip. 

Although further discussion of these 
items is beyond the scope of this arti- 
cle. it can be said they all appear not 


How For Con We Compromise 

Even at best, various unfavorable 
compromises would apparently be re- 
quired for road use, including large 
over-all dimensions but less than other- 
wise desirable wheel tread, interfer- 
ence of wing and tail with access and 
with maneuvering, means for getting 
the large expanse of wing and tail 
area into a relatively protected posi- 
tion, safeguards to prevent starting the 
propeller on the road, and omission of 
desirable equipment such as spare 
wheel, bumpers, and tools. 



dented fender. Finally, a separate car 
has a real advantage, in that it can 
be left behind for other members of 
the family to use; and the transporta- 
tion eggs aren’t all in-one basket. 

But how about the basic problems 
of high hangar rental, getting to and 
from the airport, and weather-occa- 
sioned uncertainties that the roadable 
was supposed to solve? Surely, these 
problems are still with us — no dispute 
about that; it is only the proposed 
solution that is in question. Although 
here, too, there are several available* 
methods of attack, it is the writer’s 
opinion that the most helpful steps 


only feasible but almost in the line of 
natural development, item (E) being 
dependent on progress otherwise. 

We come back then to the primary 
object of airplane design: To get a 
good airplane, without unduly com- 
promising it for road duty, farm tractor 
service, house lighting, water pump- 
ing, or many other uses to which an 
imagination might readily lend it. 

Next month Mr. Upson mill delve into 
the many problems connected with 
another much cussed, discussed, and 
often-misunderstood type — the amphib- 
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DESIGN YOUR PRODUCT 
FOR EFFICIENT SERVICING 


By DWIGHT A. WRIGLEY, 

Analyzing reasons why economical servicing can best be obtained 
when design for service is at all times kept foremost in the mind 
of the manufacturer. 


B ecause the designing drafts- 
man is often ignorant of the 
precise subsequent utilization of 
the product he designs — through neg- 
lect on the part of management to 
acquaint him with servicing require- 
ments — it is not infrequent that the 
finished article, though excellent from 
an engineering standpoint, is unsatis- 
factory in use because of difficulty in 
servicing. 

If the customer is to remain satis- 
fied, engineering design must take into 
account the problems of the mainte- 
nance force in the field just as much 
as it considers the key problems of 
production. 

A Competitive Advantage 

Through the development of our 
industrial standards and processes, we 
have seen products approach a stage 
of "equalization." Because every manu- 
facturer of a given product in the 
same price class manufactures a “good” 
product, it is increasingly difficult for 
the prospective customer to choose 
between sources for his initial pur- 
chase. But there is another basis on 
which he can choose — service — initial- 


cost plus cost-per-year, or the actual 
over-all cost of the product. 

In a competitive market, there is a 
tremendous opportunity for the manu- 
facturer who will establish a design 
policy based on service, starting with 
a study of the conceived product while 
it is still in its formative state. To 
take advantage of such an opportunity 
is only to carry present practice one 
step further. For every manufacturer 
must establish some service or main- 
tenance policy, and to design for serv- 
ice is merely to state the policy in 
definite terms before design takes place, 
so that the design may evolve around it. 

Type of Servicing 

The manufacturer must have a de- 
finite policy as to whether he intends 
to control servicing directly through 
his own agencies, remotely through 
authorized facilities, or whether he 
will have no post-sales interest other 
than in the supply of replacements. 
He must make a further decision as to 
whether he will market a product to 
be replaced entirely, or one which will 
consist of factory replaceable or com- 
mercially available parts. Since the 



evolution of the design around one of 
these policies will be fixed in terms 
of manufacturing and servicing costs, 
it is obvious that someone’s pocket- 
book will suffer, if a change in policy 
must be made after the design is fixed 
and production started. 

Evolution of the design obviously 
follows this maintenance policy and 
may take one of several courses. What 
repairs and replacements are antici- 
pated? What facilities and tools will 
the servicing agency possess? What 
repair methods are anticipated? These 
considerations will determine the de- 

If the product is for universal, rather 
than specialized, usage, it is desirable 
that it should consist of a basic unit 
which may be modified to form sev- 
eral combinations. Even the special- 
ized product should, if possible, be 

made of standard components. Parts 
which are expected to require repair 
or replacement should be so designed 
that these operations will be econom- 
ical. Special tools, fixtures, gages, and 
processes should be reduced to an 
absolute minimum. 

Usually, practices which are eco- 
nomical to the servicing branch will be 
equally so to the producer. Let the 
diameter of female fittings for which 
standard plug gages are available 
determine the diameter of the male 
fitting. It is easier and cheaper to use 
micrometers on a- shaft than to order 
special tools to make an off-standard 
hole. It is more economical to specify 
fillets made by standard milling cut- 
ters than to send the cutters to the 
tool crib for a special modification. 

Every designer should check the 
capacity of the straddle mills and pro- 
filers, and dimension accordingly, 
rather than request special set-ups and 
adapters. Service stations may not 
have the special fixtures and tools 
which would be required, all because 
of a lack of a few minutes of con- 
sideration by the designer. It is also 
advisable to know the tolerances ob- 
tainable with standard tools and to 
specify them, rather than to use toler- 
ances which require an experienced, 
high-priced operator. 

Design the part for the type of 
repair which is most feasible. Can a 
worn or elongated hole be bushed? 
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It is much cheaper to bush a hole 
than to use an oversize mating part. 
Can the part be repaired by welding 
or brazing? Can it be reclaimed by 
plating or metal spraying? Why not 
design built-in allowances for repairs? 

What Factors Must Be Considered? 

Design engineering is the creation 
of the best possible product, unen- 
cumbered by restrictions. Unfortun- 
ately, the ideal is seldom possible, and 
practical limitations must be imposed 
upon the design. To avoid uneconom- 
ical tooling and the use of expensive 
materials, the designer has to adapt 
his ideas to present practices. Unfor- 
tunately, the most economically pro- 
duced design is not always the best 
tor servicing or maintenance. In order 
to provide the customer with an eco- 
nomical product, its design must again 
be modified to adapt itself to present 
conditions and technological practices. 
To conform with correct design for 
service, each part should whenever 
possible, be (a) interchangeable, (b) 
accessible, (c) serviceable, and (d) 
adaptable,, 

Interchangeability is easily defined. 
It’s the ability to replace a part with 
another part from stock. In practice, 
several degrees of interchangeability 
can exist. Items may be interchange- 
able by assemblies but not by individ- 
ual parts ; assemblies drawn from 
stock may be interchangeable while 
the parts themselves are not inter- 
changeable between units, or parts 
may be interchangeable but the as- 
semblies not so. The ideal is that any 
part should be changeable with any 
other similar part. 

Interchangeability is most often ne- 
gated by the adherence to uselessly 
close tolerances. A study of drawing 
tolerances at random will show many 
cases where large tolerances, arc justi- 


fied, yet the conventional A in. for 
sheet-metal and .010 for machined 
parts are blindly specified. Most re- 
jected parts are interchangeable in all 
respects except for mounting hole 
locations, yet very few parts are so 
attached that the fit of the attaching 
bolts in the holes is critical. Here, 
then, is the first and largest item on 
which improvement can be made. 
Probably the second most important 
item is in the use of special tolerances, 
sizes, and lengths of mating parts. 

Accessibility affects the economy 
with which parts may be serviced and 
replaced. There are three distinct fac- 
tors involved — ease, speed, and clean- 
liness — and each should apply to every 
maintenance process, not just to a few 
of them. Ease and speed of inspection 
and adjustment are not enough, if 
replacement takes the better part of 
a day, plus time of the entire mainte- 
nance crew, and all the shop equipment 
available, while also necessitating an 
inordinate period to clean up the mess. 

Serviceability is built-in preventive 
maintenance, protection against abra- 
sion, corrosion, and vibration, plus 
adequate security of fastenings. It is 
often, a refinement which will obviate 
localized trouble later and will accord- 
ingly reduce maintenance. 

Adaptability is the ease with which 
component parts lend themselves to 
handling and storage. Engine or air- 
craft parts may be well designed, well 
located, and accessible, yet be too 
large or cumbersome once they have 
been removed. If it requires more 
manpower or special hoisting and stor- 
age equipment to remove and store 
the parts — then they are not adaptable. 

Servic* Equipment 

Information from field service en- 
gineers will give a good idea of what 
facilities are available at the agencies 


which will handle the product. There 
are certainly instances where custom- 
ers might well blame poor servicing 
or repair ■ directly on the producer 
rather than on the service depot. Intel- 
ligent users are quick to spot the 
article which is not serviceable. If 
servicing is to be under your control, 
ascertain the extent of available facili- 
ties. If the call for special equipment 
is too great, the manufacturer may end 
up in the service field — which may be 
just the thing he wishes to avoid. If 
the product is planned for economical 
production to commercial standards, 
specified tolerances should be met. 

Factory shop equipment should be 
compared with that available at serv- 
ice centers. It is possible that special 
or precision factory tools are being 
used merely because they are available, 
although less close tolerances would 
be sufficient. Can these tolerances be 
relaxed so that the equipment at the 
service stations will suffice for the 
work? Their hourly production rate 
need not be as high as that of the 
manufacturer, so that the same tools 
need not be used, but the tolerances 
must be such that other, simpler tools 
may be substituted. 

What Is a Satisfactory Repair? 

How does a service station know 
when a repair is possible? Will the 
repair pass inspection of the customer ? 
What has been done other than to 
provide lists of spare parts? Always 
that question of “repair or replace” 
arises. Often the practice has been to 
replace rather than repair. When 
rigidly followed this policy is uneco- 
nomical and hurts the reputation of a 
product. The average person hates to 
throw away anything; yet that is 
what he must do if he has to replace 
his worn or damaged parts. When pos- 
sible, parts should be designed so that 
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they can be repaired or reclaimed, and 
service agencies should be informed 
regarding limits of wear or rework. 

All mating parts have tolerances, 
but are these tolerances the maximum 
that can be permitted? Many parts 
can be reclaimed by plating or metal 
spraying. But are the parts designed 
at the critical limit, or is there a mar- 
gin which can be used for grinding 
before plating or spraying? When 
holes are worn or elongated, they can 
be opened up to the next size and a 
special oversize part can be used. 
Could the hole preferably be bushed 
so that a standard part could still be 
employed? Can a shim be used to 
obtain proper alignment of flat sur- 
faces, or is the worn part critical in 
bearing so it will not stand the reduc- 
tion in thickness? 

Tables of limits are recommended 
as the best means of furnishing infor- 
mation on allowable wear. Maximum 
and minimum limits for original as- 
sembly (or complete overhaul) are 
specifled, and in addition so-called 
"field limits” are provided which give 

factory operation. Parts with limits 
between original maximum and field 
maximum often will be entirely satis- 
factory for the life of the product if 
it is seldom operated at its designed 
rating. By establishing these extra 
working limits it is possible to keep 
the product operating satisfactorily at 
little or no cost to the user — a good 
means of promoting repeat business the 
next time such equipment is ordered. 

Wherever critical strengths are in- 
volved, the designer should show al- 
lowed repairs, not just by area and 
type, but in detail. If customer or 
government inspection is required, pre- 
approved repairs should be furnished 
so that calculations and individual 
inspection will be eliminated. So many 


structural forms are standard that 
compilation of repair instructions re- 
main relatively simple in such cases. 

One problem continually haunts both 
the aircraft designer and operator — 
that of weight translated into operat- 
ing costs. Is it economical to add 
weight in order to insure against 
loss-of-use by making repair and re- 
placement easy, while reducing the 
payload accordingly? Here many un- 
predictable factors are involved. Care- 
ful detail design will help to solve the 
problem by reducing possibility of 
failure. 

Interchangeability in airplane parts 
is most commonly defeated by improper 
specification of close tolerances. In 
aircraft manufacture close tolerances 
are necessary, but they are difficult to 
attain due to the physical character- 
istics of light metals. Though these 
difficulties exist, it is believed that 
their importance is over-stressed, and 
a study of the following processes will 
clarify this statement. 

First is the bugaboo of accumulated 
tolerances — caused by too many refer- 
ence points. If we assume that the 
standard tolerance of ± .010 is satis- 
factory for jig-assembled parts, this 
figure should be the maximum toler- 
ance on over-all, as well as on any 
of the intermediate, dimensions. This 
means that there can be but one refer- 
ence plane for each axis on each major 
component. It is not enough that flap 
and aileron hinge locations be indi- 
vidually correct; they must also be 
correctly located with respect to the 
span, chord, and camber reference 

Assuming that all locating dimen- 
sions are correct and that accumulated 
tolerances are nil and are tied to a 
single reference plane, will the parts 
then be interchangeable? Theoreti- 
cally, yes; but practically they will 


not necessarily be so. Unless the manu- 
facturing and assembly jigs are dimen- 
sioned to the same reference planes 
and are held to tolerances in them- 
selves smaller than those permitted on 
the completed product, interchange- 
ability is not necessarily achieved. Of 
course, parts from the same jig will 
be interchangeable among themselves, 
but not with parts coming off other 
jigs or from subcontractors. 

Because locating-dimension toler- 
ances are ± .010, it is apparent that 
the same dimension of two similar 
jigs may be .020 apart — not a great 
variation, but enough to prevent inter- 
changeability. If one jig locating- 
dimension tolerance is ± .008 and the 
corresponding dimension on a similar 
jig is — .008, there is a variation of 
.016. Now, if the corresponding di- 
mension on a mating jig is ± .008, 
one set of mating parts may mate, 
while another set may not. Jig toler- 
ances must be small enough to permit 
jig interchangeability, and this usually 
requires the use of unilateral, instead 
of bilateral, tolerances. 

Interchangeability of parts is a 
manufacturing responsibility. Placing 
of tolerances on locating-dimensions by 
the draftsman means that the part will 
work as long as the dimension is 
between the tolerances shown. At its 
discretion, the manufacturing division 
can work anywhere within the toler- 
ances and he sure that parts will fit. 

Another form of improvement is in 
the use of greater tolerances in attach- 
ing parts. There is no valid reason 
for fairing, cowling, and inspection and 
access doors to be attached with screws 
or fasteners through “body drill”-size 
holes. Oversize and slotted holes pro- 
viding universal movement would eli- 
minate the alignment problem, espe- 
cially on parts with double-curvature, 
and they would make a better fit. 
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Why Not Service Center.? 

Inspection, service, and access doors 
add weight, causing the stress men to 
have nightmares. These features can 
really be detrimental to aerodynamic 
properties, hence it is in the interest of 
the designer to keep such openings to a 
minimum, when possible with no pen- 
alty to accessibility. 

In this regard, why not have special 
service centers built into aircraft ? Lay- 
over time at airports for servicing, in- 
spections if necessary, loading and un- 
loading of passengers, baggage and 
freight are expensive in terms of oper- 
ating costs. To reduce the number of 
openings in the structure and to cut 
down layover time, such service points 
should be concentrated at a few spots 
which will not interfere with other 
operations. Fueling, oiling, and check- 
ing of hydraulic and de-icer fluids 
should be included in one group; 


skin is made of heavier gage to with- 
stand such abrasion — usually it is not. 
And almost never is the leading edge 
quickly detachable. More frequently the 
attaching rivets are inaccessible and 
repair is expensive. Blasting the Alclad 
off the skin by propeller action is a very 

Must It Be "Manhandled"? 

Watching a maintenance crew man- 
handle a section of engine cowling will 
demonstrate what is meant by poor 
adaptability. The particular section is 
interchangeable in all respects. Just 
loosen a few quick-action fasteners and 
it is ready to come off, giving ideal 
accessibility to the engine or accessory 
aintenance 
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the relief c 
crane and a special dolly to help get it 
off the airplane and move it around. 


The best engine installation in the 
world is not easy to work around, and 
removing cowl panels with one man on 
top and more around on each side is 
definitely undesirable. After removal, 
the cowl panel has to be gently lowered 
to the ground and stored some place. 
Lay it on its side and it will get dented 
and scratched. Stand it up and the wind 
promply blows it over 1 

Need is for the design of parts so 
they may be handled and stored easily, 
and so that they won't fall off and get 
lost, or fall through access doors into 
the interior of the structure. 

Initial cost is not the greatest con- 
sideration when purchasing new equip- 
ment, but yearly operating costs — what 
it actually costs to keep the equipment 
running — is of decided import. Lower 
maintenance costs mean lower operat- 
ing costs; lower operating costs allow 
lower rates and higher profits. 



AVIATION, October, 1945 


Self-Contained Subassemblies 

Feature B-29 Four-Gun Turret 


By P. E. HUMPHREY. Aeronaut!' £ Marine engineering DM, ion. 

General Eleelrie Company. 

Concluding his revealing part-by-part study of GE's firepower- 
plus turret, Author Humphrey gives details of the gun charger, 
compressed air, collector, and fire interrupter units, then 
describes how the completed four-gun assembly is installed on 
the Boeing Superfort. 


N ext among the four-gun turret’s 
compact components — each spe- 
cifically designed both for ease 
in manufacture and for convenience in 
field servicing — is the gun charger 
(Fig. 12). 

This automatic electro-pneumatic 
unit is fitted to each gun for initial load- 
ing, operation of the trigger, clearing 
jams, and removing duds. It com- 
prises three operating units : ( 1 ) Fir- 
ing solenoid, (2) solenoid-operated air 
valve and power cylinder assembly, 
and (3) motor-driven timer or control 

When the firing trigger is closed, the 
firing solenoid is energized and the 
timing motor starts. If the gun fires, 
the timer is continually re-set and the 
charging unit remains inactive. But 
if the gun fails to fire after about J 
sec., the timing mechanism closes a 
switch energizing the air valve sole- 


noid, and high-pressure air admitted 
to the charging cylinder operates the 
gun through one cycle. At the end of 
the stroke, the bolt stud re-sets the 
timer, and another charging operation 
will not take place until the trigger 
switch is held closed for another full 

If the gun docs not fire after five 
consecutive charges, a counter in the 
timing mechanism cuts off the charging 
circuit and prevents further operation 
until the hand reset button is pushed. 
This arrangement is necessary to pre- 
vent wasting the high-pressure air. 

Air at 1,000-psi. pressure is supplied 
to the gun chargers by an automatic 
compressed air system (Fig. 13). The 
compressor and pressure cylinder with 
the automatic pressure switch are 
mounted on the lower part of the tur- 
ret frame between the ammunition 


stage high-speed unit designed to op- 
erate at high altitudes and extreme 
temperature limits, and the pressure 
cylinder has a volume of about 39 cu. 
in. This provides sufficient air to op- 
erate all four gun chargers simultane- 
ously through five charging cycles with 
a pressure drop from 1,000 psi. to 400 
psi. However, under normal opera- 
tion, the compressor is started as soon 
as the pressure drops below 1,000 psi., 
and it keeps the system fully charged. 

All the control and power circuits 
are brought into the turret through one 
connector at the bottom of the col- 
lector or slip-ring assembly (Fig. 14). 
Wires from the connector go up to 
brushes which are mounted on a non- 
rotating bracket. This portion of the 
collector is held against rotation by an 
anti-rotation bar connected to the air- 

Slip rings are mounted below the 
top plate of the collector under the 
terminal board and rotate with the 
turret. Wires run up through the cen- 
ter of the rings and are fastened to the 
terminal board. Connections from this 
board are made through conduit as- 
semblies to the various units. 

A fire interrupter unit (Fig. IS) is 
built around the collector assembly. 
The enclosing drum around the brush 
assembly serves as a stationary inter- 
rupter cam drum. As for the switch 
carriage, it is mounted on vertical 
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slide rods, artd it travels around the 
drum with the turret anil is moved up 
and down the drum by linkage con- 
nected to the elevation motion of the 
guns. Three switches are provided, 
one for each outside gun and one for 
the two middle guns. Thus, the most 
complete fire coverage is allowed each 
gun. 

The interrupter switches arc actu- 
ated by bevel-pointed plungers which 
ride up over the interrupter cams in 
areas where the gun is pointed at parts 
of the airplane. Since the cams are 
mounted on the stationary drum, their 
contour is simply a reproduction of 
the pattern traced by a bore-sight 
through the gun barrel following 


around the contour of the airplane. A 
margin of safety of lj deg. is allowed 
to take care of errors in the system 
and to cover time for the firing sole- 
noid to drop out when the turret is 
moving at high speed. 

The interrupter cam drum is an alu- 
minum alloy casting machined inside 
and outside to a J-in. wall thickness. 
Stainless steel 1 A in. thick is machined 
to agree with a master drum (by an 
accurate profile milling process), after 
the cam surfaces are ground concen- 
tric with the drum mounting surfaces. 
The complete interrupter and collec- 

At installation in the airplane, the 


complete turret is lowered into the 
turret well, with only the dome need- 
ing to be removed to allow the hoist- 
ing sling to be attached. For addi- 
tional reference, Fig. 16 shows the 
upper half of the gun enclosure being 
removed from the turret, while Fig. 
17 reveals the turret (without guns I 
with the dome removed. 

Thirty i-in. bolts fasten the turret 
flange to the airplane structure. To 
complete the installation, the anti-ro- 
tation bracket is coupled to the inter- 
rupter and the power cable connector 
is plugged in. Then following instal- 
lation, the turret is' synchronized with 
the sighting stations by adjusting the 





Floating Piston Equalizer 
Coordinates Hydraulic Cylinders 


By ALVIN A. MEDDOCK. Pacific Dir.. Bnndi, Aviation Carp. 

By equalizing action of pairs of hydraulic pistons within close limits, 
simple device assists correct operation under diverse loads. 


^ ate in pairs — landing gear, bomb 
^ bay doors and wing flaps, among 
others. To prevent difficulties or acci- 
dents, these parts must operate with 
equal speed, necessitating some kind 
of equalizing device. 

First attempts used rods or cables 
interconnecting the two hydraulic pis- 
tons. However, this arrangement was 
heavy and threw great stresses on the 
frame of the ship. Later, a triple- 
geared regulator was tried, but differ- 
ences in leakage varied the relative 
speed of the hydraulic cylinders. Due 
to the construction, this leakage could 
not be remedied. 

Finally, a floating piston type of 
equalizer was developed, and this has 
given great satisfaction under flight 
conditions. In this Altair-Bendix Flow 
Equalizer (see accompanying diagram) 
the fluid enters at (1), pressing the 
internal plug downwards and opening 


side ports to passages (2), which lead 
to both ends of sliding piston (4). 
Passages (5) lead to the two hydraulic 

Action is as follows : When flow to 
both cylinders is equal, then equal pres- 
sure on ends keeps piston in central 
position. Fluid opens valves (3) and 
flows in equal streams to both cylin- 
ders. If, however, one hydraulic piston 
tends to move faster, through reduc- 
tion of load, the fluid pressure at the 
corresponding end of piston (4) will 
drop, whereupon the piston will be 
moved in the direction of the end with 
less pressure, opening slightly the oppo- 
site passage and permitting the more 
heavily loaded piston to travel at the 
same speed as the other. 

At the same time, movement of pis- 
ton (4) closes slightly the passages to 
the more lightly loaded hydraulic pis- 
ton, thereby retarding its movement 
until both hydraulic pistons operate 
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Disk Cutter Slices 
Asbestos Hose Cleanly 

• Substituting a soap-lubricated disk 
for the conventional circular saw, 
when cutting lengths of asbestos-cov- 
ered hose, Curtiss-Wright Buffalo 
plant saves over $1,300 per year. Addi- 
tional advantage is that disk cuts as- 
bestos cleanly, without fraying mate- 
rial. This avoids accumulations of lint 
inside tubes, which formerly required 
an extra cleaning operation. 




Balanced Hoist Adds Safety, Reduces Manpower 

• Whereas an extra man was formerly required at Martin's 
Baltimore plant to assist in lifting heavy steel beams used 
on bomb bay door jigs, this work can now be done with one 
hand, through introduction of counterbalanced hoists which 


carry the weight formerly' lifted by two men. In addition 
to this advantage, beams arc now retained overhead by 
the hoists, instead of being laid on the floor where they 
might be an obstruction to free passage. 
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* lubricate the "»'■ 

■* Carry away heat 

* Prevent chip welding 

* Assure higher speeds and feeds 

+ Prolong *0°* ' ,Te 


T o GET all these benefits, use 
Texaco Cutting and Soluble 
Oils. They assure not only faster 
machining, but also more cuts per 
tool grind, less downtime for tool 
changes, and improved finish. 

Texaco Cutting and Soluble Oils 
are typical examples of petroleum 
products improved through The 
Texas Company's constant research. 
Texaco cutting fluids, each designed 
especially to improve the efficiency 
of a particular type of cutting, are 


produced by modern Texaco meth- 
ods in one of the world's largest 
refineries . . . and absolute uniform- 
ity is assured by skilled technicians 
who supervise every step of produc- 
tion from well to finished product. 

The services of a Texaco Engineer 
specializing in cutting coolants are 
available through more than 2300 
Texaco distributing plants in the 48 
States. Get in touch with the nearest 
one, or write The Texas Company, 
1 35 E. 42nd St., New York 1 7, N. Y. 


' Ordnance Specification P. S. 
300-4 contains officio/ instruc- 
tions for the complete pro 

production equipment. 

2- These instructions require 
only rustproofing mater 
meeting Government specifi- 
cations be used. 

3- Texaco rustproofing products 
leet Ordnance specifications 
nr application on Govern- 
tent-owned equipment. 

4 For full information, see > 
Texaco representative or w 
to us. 



TEXACO 


CUTTING, SOLUBLE AND 
HYDRAULIC OILS KfeKSIK 
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CORRECT SERVICING 
DETERMINES DE-ICER EFFICIENCY 

PART I 


I vention of de-icers, flying hazards 
were high enough to cause can- 
cellation of many flights until condi- 
tions indicated that the danger from 
wing icing had abated. But since the 
application of de-icers to commercial 
aircraft, accidents from ice accumula- 
tions on wings and control surfaces 
have no longer been considered as 
major dangers to air traffic. 

Because of the long distances fre- 
quently covered in single flights, it is 
possible that atmospheric changes may 
require airplanes to fly through icing 
conditions which did not exist when 
the flight was started. For this reason, 
it is essential that .de-icers should al- 
ways be maintained at their highest 
efficiency, and sometimes this means 
far from their regular repair base. To 
assist those who find it necessary to 
perform such service, this series has 
been prepared by Aviation. 

The typical de-icer consists of a 
rubber sheet containing inflatable cells 
or tubes, the assembly being stretched 
and attached along the leading edge of 
the part to be protected. Tubes are 
made of coated, stretchable fabric. 

That portion of the de-icer which 
extends from the air connection to the 
edges is called the "stretch area”. In 
some types this part consists of a sin- 
gle sheet of rubber, while in others 
it is made of a heavy sheet of rub- 
ber which is backed with light sponge 
filler and covered with a thin rubber 
sheet. At the ends and at intervals in 
its length are pieces of reinforcing 
fabric capable of stretching in one di- 
rection only. This stretch is always 
across the longitudinal centerline of the 
de-icer. 

Outer edges are equipped with steel 
reinforcing bead, built into the rubber- 


As our air Travel schedules rocket toward new records, the need 
for unfailing service from ice-curbing devices is sharply accented, 
and prescribed is this practical and precise information on main- 
taining these important units . . . First installment of a timely two- 
part series. 



ized fabric. This bead is used for 
attaching the de-icer to the airplane. 

A ground check of the entire sys- 
tem should be made every 50 hr. For 
checking without engine operation, 
there should be a test plug in each 
system between check and control 
valves, connected to air pressure of not 
more than 10 psi. When the air is. 


turned on, the pump line check valves 
should close automatically, protecting 
the vacuum-driven instruments. 

After the check valves close, air 
pressure should be run up to about 
8 psi. for inflation of each de-icer. 
Variations in pressure should be ad- 
justed at pressure relief valve at bottom 
of final air filter. (For sequence of 


157 


AVIATION, October, 1945 






Fig. 6. Tag all lairing strips and other parts 
as they are removed. 




inflation, sec diagram with each de- 
icer installation. If inflation is not as 
shown, discrepancy must be traced and 
corrected.) 

All sumps should be opened and oil 
blown from drain lines. Because they 
are governing factors in effectiveness 
of the installation, inflation and defla- 
tion should be rapid and complete. In- 
spect surfaces for punctures and re- 
pair them, if found. Special attention 
should be given to surfaces close to the 
framework of the airplane, since static 
sparks caused by insufficient or incor- 
rect grounding have been found to 
cause punctures in the rubber. Test 
system timing through several com- 
plete cycles. If complete cycle is longer 
than 45 sec., determine and correct the 
tardiness. Normal cycle is 40 sec. 
Voltage during ground check should be 
same as that used during flight. 
Mechanical equipment should be serv- 
iced as recommended by manufacturer. 

Because de-icers are made of soft 
rubber to permit stretching at low 
air pressures, gasoline hose or cables 
should not be dragged over them and 
servicing ladders or platforms should 
be padded. 

Remove engine oil front all surfaces 
as soon as the plane lands. Use a 


neutral soap-and-water solution. If 
hard to remove, benzol or non-leaded 
gasoline may be used sparingly with 
a soft cloth, but the surface should he 
dried as soon as possible. Soft rubber 
should not be scrubbed with the sol- 
vent. No other cleaning agent should 
be used unless approved by B. F. 
Goodrich Go. 

The prime purpose of repairing be- 
ing to render the equipment com- 
pletely fit for further service, careful 
attention should be given to its over-all 
condition. If the entire stretch area 
is checked or cracked to a depth of 
over .005 in., no repairs should be 
attempted; but if there are only oc- 
casional slight checks, a coating of 
conductive cement should render them 
serviceable. If checking is deep but 
restricted in area, the damaged portion 
may be cut out and replaced with 
sound material. De-icers which have 
swelled or become soft through con- 
tact with oil should be scrapped. 

For making vulcanized repairs it is 
recommended that only materials sup- 
plied by the manufacturer be used, 
because these have been carefully se- 
lected for their properties of resistance 
to sunlight and weather, together with 
retention of flexibility. Because soap- 
stone is used on these materials to 
prevent sticking together while in 
stock, they should be carefully washed 
and dried before using. 

Terminology 

Explanation of the following terms — 
most of which have a special applica- 
tion in maintenance — will render in- 
structions easier to comprehend. 
Washing. Cleaning surface with 
clean, soft cloth moistened with ben- 
zine, non-leaded gasoline or special 
cleaning solvent. Liquid should not 
drip or run over material and should 
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be dried off as soon as cleansing 
operation is completed. 

Rout. To remove rubber surfaces 
with electrically-driven carborundum 

Bug. To roughen surfaces with car- 
borundum buffing stick. 

Cementing. Refers to application of 
two light coats of 50/50 mixture of 
Nos. 60 and 61 vulcanizing cements, 
each coat being allowed to dry before 
next is applied. Other types of cement 
may be used if specified. 

Gum is uncured rubber stock. Where 
cured stock is to be used, it will be 
so specified. 

Face of de-icer is the exposed side 
when installed. It is the hlack, con- 

Hack of de-icer is the side next to the 
wing when installed. 

Stitching is the operation of forcing 
materials together with a metal or 
wood roller, working from center to- 
wards edges to avoid trapping air in 
the joint. 

General Procedure 

The repair room should be free 
from dust and foreign matter. It is 
important that repair benches be kept 
clean of small objects, chips, buffing 
dust, etc., since these easily adhere to 
the surfaces being worked upon and, 
if they are introduced into the joint, 
will cause failure or weakness. 

If the repair is to be vulcanized, a 
fairly large area around the repair 



must be thoroughly washed and dried 

When routing around an injured 
tainers covered to prevent mixture of 
cement, etc., should be discarded. For 

terials should be cleansed of dust after 
buffing or routing. 

Completed repairs should be pro- 
tected from dust by covering with 
holland cloth fastened with masking 
tape. Tape should be removed before 

Any air blisters, caused by trapped 
air between gum and fabric or other 
surfaces, should be removed by insert- 
ing a hypodermic needle to draw off 
the trapped air. 

Cements should be of a consistency 
to permit application of a thin, even 
coat. If partially set or lumpy, cement 



patches with two coots of cement on rough- 

reinforced with rubberized fabric on under- 
side. Since this fabric stretches only one way, 
line of stretch must be crosswise of de-icer. 

should first be thinned with solvent. 

Repairing should not be attempted 
in temperatures of less than 50 deg. 
F. When humidity is high, if moisture 
forms on freshly washed or cemented 
areas, wipe with a clean cloth slightly 
dampened with washing solvent. 
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When only a small area is being 
repaired, under unfavorable tempera- 
ture or atmospheric conditions, if a 
small canopy is placed over the work, 
with a lighted electric light bulb in- 
side, the added heat may be sufficient 
to permit the repair to be completed. 

Because of the adhesive condition 
of most of the materials used, it is 
essential that hands, benches, and tools 
be kept as clean as possible to prevent 
dirt being included between the joint 
surfaces. 


Making Small Cold Repairs 

Correct procedure for small surface 
repairs is as follows: 

1. Clean surface around damage with 
soap and water and wipe dry. 

2. Select a patch of correct size. 

3. Place shield of size corresponding 
to patch over surface, exposing area to 
be patched. Hold shield in place dur- 
ing next four operations. 



Fig. 16. Mask de-icer label, then spray Fig. 17. Wash off 
smooth coat o I conductive cement. Badly worn alter removing all 


4. Rub with cloth soaked in benzol, 
to soften conductive surface. 

5. Roughen surface with wire buffer. 

6. Smooth with emery buffer until 
surface has been removed .003 in. 

7. Clean with benzol and allow to 

S. Apply thin coat of No. 1 cement 
and let dry. 

9. Remove fabric backing from patch 
and apply coat of No. 1 cement to 
exposed surface. Keep surface clean 
until dry. Rubber cement, unlike glue, 
should be dry before applying patch. 

10. Stick either center or one edge 
of patch and work remainder down 
from first portion, being careful not 
to trap air in joint. 

11. Roll down patch with metal 

12. If edges are not tightly stuck 
down, re-cement and allow to dry. 
Then roll down. 

13. Allow repair to set for IS min., 
then wipe lightly with benzol to re- 
move excess cement. 

14. Apply coat of Goodrich conduc- 
tive cement to restore conductive sur- 

If damage cannot be repaired with 
standard patches, repair material can 
be cut to size from sheet rubber or 
rubberized fabric supplied by manu- 
facturer. 


For damage to fabric reinforcement, 
or at right angles to center-line of 
de-icer, or for emergency repairs over 
i in. long, repair as outlined here and 
reinforce with rubberized fabric on 
back. Cementing procedure is the 

Fabric is applied with stretch at right 
angles to centerline of any de-icer 


Small punctures on cells should be 
patched on exposed surface, but when 
cells are cut or torn, reinforcement 
should be first applied on inside before 
outer surface is patched. 

Sponge-filled de-icers are repaired 
in a similar manner, but if rubberized 
fabric is applied to the back, the back 
ply of gum and sponge should be care- 
fully cut out to fit the reinforcement 
exactly. Clean and buff lightly the 
outer exposed surface. Apply two 
coats of No. 1 cement and let dry. 
Then apply rubberized fabric as di- 
rected. Cover entire repair and seal 
exposed edges by cementing a sheet 
of .010 in. cured repair gum over 
whole area. 

The method used in curing vulcan- 
ized repairs will be described in con- 
cluding Part II of this series, Nov. 
Aviation, 
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Hydraulic Equipment 
Eases Wheel Servicing 

• In this machine, two six-vane brackets, with 
concentric notches for handling brake or wheel 
parts, are forced together by hydraulic cylinder 
when valve is opened by operator. Designed and 
built by S. S. Watkins of PAA’s Miami base, 
unit has eliminated all heavy manual labor in 
wheel and tire servicing, since wheel is replaced 
while tire remains on its dolly. 
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Padded Rack Carries Plug Gages Safely 
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Bandsaw Wheel Scraper 
Permits Continuous Operation 

• To prevent sponge rubber cuttings from accumulating 
on bandsaw wheels and throwing sawblade out of line, 
A. R. Cole of Douglas Aircraft attached scrapers to clean 
both wheels, thereby saving adjustment and cleaning time 
and eliminating danger of saw breakage. Device permits 
cutting of any adhesive-nature material, which formerly 
required lengthier operation. 



Easily-Moved Bench 
Carries Tool Boxes 

• Designed to save steps and time, 
this caster-mounted bench, designed 
and made by Glenn Hoodie of Sullivant 
Airport, Columbus, Ohio, features 
shelves for two large steel toolboxes 
as well as lock-up cabinet in center 
section for storage of more valuable 
tools. Boxes on shelves may be bolted 
down to prevent unauthorized removal. 
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HE GAVE WINGS 
TO THE STEEL BUSINESS 



By EDWARD E. THORP. Assistant Editor, "Aeiation" 

Sam Keener finds aircraft a prime business essential, right from 
production on up through sales — and accordingly he believes it's 
putting it "hindside before" to specify air transport only when 
ground transport isn't feasible. Instead, Steelman Keener specifies 
ground transport only when air transport isn't feasible. 


A Cessna UC-78 taxied onto the 
apron at Youngstown Airport 
and the pilot climbed out stiffly. 
"Had a tough ride this time,” he re- 
marked. “I sat on a load of pine pat- 
terns all the way from Pennsylvania. 
Had to take out the seats to get them 
all in.” 

The plane was one of those owned 
by the Salem Engineering Co., whose 
president, Sam Keener, is among the 
country’s most enthusiastic flyers. In 
his opinion — which he can back up 
with 25 yr. of experience as a pilot — 
there are very few fields of business 
where the airplane cannot be made both 
useful and profitable. He points speci- 
fically to the steel industry. 

In the matter of the patterns just 
mentioned, a contract had been signed 
for steel castings, but before these could 
be poured, molds had to made which, 
in turn, waited on the wood patterns. 
.These patterns could not be started 
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until drawings had been completed and 
specifications drawn up to guide the 
men who would do the work. 

Under the old ground transport re- 
gime, this would have meant weeks of 
lost time ; for the men concerned were 
scattered among widely separated cities. 
But with the fast twin-engine plane, 
things moved quickly. Engineers and 
draftsmen,were flown to consult upon 
and approve the paper work, drawings 
traveled to the pattern works in a mat- 
ter of hours, and so the foundry was 
quickly turning out finished castings 
ahead of schedule — even the stepped-up 
wartime schedule. 

Many other such instances can be 
given. Says Sam Keener: "The air- 
plane has been worth so much to this 
business that we have given up com- 
paring its cost or what it is bringing 
in. When design changes have to be 
made, we can fly personnel or draw- 
ings ; if one of us must rush off to a 
conference half way across the country, 
we know he can be sure of returning 
on schedule, which is another way of 
saying that we can plan further ahead. 
We once had an emergency call for a 
few hundred pounds of spring steel. 
It had to 'be in Milwaukee before the 
next shift went to work— or they 
wouldn’t go to work. So we loaded it 
up in my daughter’s Aeronca, and it 
was delivered in time. 

"On another occasion we loaded the 
Cessna down with steel castings and 
delivered them to Champaign and Can- 
ton to keep things going until the 
delayed rail shipments arrived. During 
the winter of ’44, whenever transporta- 
tion was disrupted on the ground by 
snowstorms, we loaded up enough steel 
on the planes to prevent plant stoppage 
and flew it through.” 

In 1938, Youngstown Airport was 
purchased for use as a base near 
Keener's business at Salem. In order 
to make the airport self-supporting, an 
aviation school was started, and char- 
ter service was inaugurated by Keen- 
er’s Youngstown Airways. 

This may appear at first sight to be 
a complicated method of using airplanes 
in the steel business, but the result was 
a self-supporting airport where the 
planes of the Salem Engineering Co., 
and other affiliated companies, could be 
serviced and with more airport equip- 
ment afforded than would have been 
available on a small, private field. 

By 1943 the company owned and 
used three twin-engine planes — two 
Cessnas and a Beechcraft, along with 
two Wacos, and five Taylorcraft for 
use of personnel on shorter flights. 

War production cut down private 
flying to such an extent that Youngs- 
town Airport was disposed of, though 
the Engineering company has still con- 
tinued to keep two planes there and 



people at 190 mph. It 


has a mechanic on hand at all times. 
Peace being back, it's now figured 
expanding business will necessitate use 
of more planes than at any time pre- 
viously. 

As to the type of aircraft required 
for business purposes. Keener believes 
in the 4-passenger twin-engine plane, 
fully equipped with all instruments re- 
quired for flying in any weather. Speed 
should be not less than 175 mph. cruis- 
ing, with plenty of power to spare. His 
idea of a business plane is that it must 
be able to fly at any time or place where 
an airliner can fly, and it should be 


able to do this without undue risk. 

Sam Keener, who has 5,000 hr. to 
his credit, contends that all salesmen 
who have to travel long distances 
should have instrument pilot licenses. 
His opinion is that any progressive 
firm with a large territory to cover 
will find that a course in instrument- 
pilot instruction — for all its salesmen 
and representatives — would 'be an ex- 
cellent investment. The Salem Engi- 
neering Co. has one salesman with 25- 
yr. flying experience and another who 
has flown since 1933. At present they 
each average 100 hr. monthly. 



Sam Keener (right) and Pilot Ray C. Johnson at 
controls ol Salem Engineering Co's Beechcralt. 
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CSA'S RECIPE 
For Flight School Success 


if the incentive of a bargain is held 
out to them. As a result, the field is 
busy all day, every fine day. 

Remembering that many small busi- 
nessmen have lost out because they 
failed to keep track of how much 
came in and how much went out, a 
simple checkup system was installed 
using a “flight record” for each day, 
on which every expenditure and re- 
ceipt was entered. 

Space at the top of the sheet is for 
entries of fuel meter readings and cash 
on hand. Below this are columns for 
NC number of ship; pilot’s or student’s 
name; time out and in; total flight 
time; whether dual or solo; whether 
paid in cash or charged; amount of 
charges; and finally a checking column 
at the extreme right. At the bottom 
are spaces for night reading of gas 
meter ; gas sold today ; total cash today ; 
and a line for the checker’s signature. 

A similar sheet is used for keeping 
mechanics’ records. Once a month an 
accountant comes in and posts the 
books from these sheets. By use of 
this simple method, earnings of each 
plane and each department are known 
and the entire operation is adminis- 
tered on a businesslike basis. Thus 
if it were discovered that a plane re- 
quired more than average servicing 
and repair, it could be eliminated be- 
fore the profits of another ship would 
be swallowed up in taking care of it. 
This feature alone, states Scott, more 
than pays for the slight added cost of 
bookkeeping. 

The matinee flights built up con- 
siderable business, and the fact that 
one could obtain instruction at prac- 
tically any hour during daylight soon 
drew a number of new flight students 
to the field. Consequently, the original 
fleet of two Piper Cubs has grown to 
five. In addition, two Fairchild PT- 
19’s and one Boeing PT-17 have been 
added, keeping five pilots busy most 
of the time. 

And so, student flight time has gone 
up fast, at present reaching nearly 
500 hr. per month. This, coupled with 
more than an average amount of 
matinee solo time, means that the 
planes are as busy as is consistent 
with proper allowance for servicing 


... To one level airport, from which all approach obstructions 
have been sliced away, add a good brand of tile drainage. Then 
steam up your basic operations, spice them with special week-day 
business-getters, keep basting with a practical bookkeeping system 
— and always serve to the customers' taste. 


O N THE WALL of Bill Scott's office 
at Carolina Skyways Airport, 
Charleston, S. C, is a graph 
showing the growth of flight instruc- 
tion time in hours per month. The first 
line — made over a year ago — is short, 
representing only 52 hr. But the latest 
line, for last month, not only ran the 
full length of the long sheet but nearly 
completed a second column. The 
month’s total read 465 hr. 

There are several good reasons for 
this 900% growth. First of all, the 
field can be used every hour the 
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weather permits, because it is tile 
drained — really drained. In addition, 
the runways have been so placed that 
all approaches are clear of obstructions, 
permitting their full length to be used. 

But it’s no good having a nice field 
if there’s not much business. Pilots 
have to eat regularly, which means 
that salaries must be paid even at slack 
times. So “matinee flights” at two- 
thirds regular rates, were introduced — 
working on the well-known movie- 
show principle that many people will 
attend at otherwise uncustomary hours 



Working on an active, three-runway 
field which has no control tower neces- 
sitates some means for traffic regula- 
tion. Hence, the marker devices shown 
in the accompanying photo were made 
and found very satisfactory. Two light 
wood frames, one large and one small, 
were covered with old fabric, and 
were fitted, wheelbarrow fashion, with 
handles at one end and small wheels 
at the other, to allow moving by one 
man. The larger marker, painted 
white, is laid parallel with the wind 
along the approach end of the runway 
designated for landing. The smaller 
marker, painted yellow, is placed at 
an angle to the larger one and serves 
to indicate the direction in which the 
air traffic is to turn. 

Easily visible from above, this simple 
equipment has prevented confusion 
among soloing students, many of whom 
have a tendency to become forgetful 
of everything except the ground in 
front of them when coming in. 

Safety, both in dual and solo flying, 
has been stressed with such success 
that no accidents have occurred, though 
the operations record now totals well 
over 200,000 mi. 

With the field situated only a few 
miles from the Atlantic coast, the 
hangar has been ' framed to weather 
any storm which may arise. Since it 
has successfully withstood hurricanes, 
planes inside are safe at all times, a 
consideration of importance to visiting 
pilots who may land for shelter. 

Where so many students learn to fly, 
there is a good market for personal 
airplanes, so Carolina Skyways is 
agent for Piper and Cessna, selling 
planes to those who have been taught 
to fly. Also, RFC surplus craft have 
been reconditioned for owners. 

Employing the old maxim, “Give 
’em what they want at a price they 
can pay,” Scott has used shrewd sales- 
manship to promote desire in the 
prospects — then has kept his equip- 


ment constantly available to satisfy 
that desire. Meanwhile he has main- 
tained the health of his thriving busi- 
ness with careful attention to safety 
factors. And with a practical student- 


and-cquipment bookkeeping system, he 
not only has kept his entire operation 
in key trim but has also made sure 
that no hidden inordinate costs will 
sap the strength of his services. 
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Pleasure bent or business bound . . . 


YOU CAN RELY ON LYCOMING! 

few years back . . . 



Which means, of course, that more people will learn 
to look for and respect aircraft engine dependability 
than has ever been the case before . . . 

And this, in its turn, can only mean that the name 
LYCOMING will come very close to being one of flying 


lousehold words . . . 

ar, post-war . . . flying dependability is the 
e who works at Lycoming. . . . Pre-war, 
r . . . performance in the air has proved 
ove . . . that you can rely on LYCOMING. 


LYCOMING, MODEL 0-145 
DEVELOPING 65 H.P. AT 2550 RPM. 
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^ Tooling 


go down when you put this 3-step job analysis plar 
to work. Watch production costs drop as machines and presses stay 
on the job more hours every month. Use these three steps to stop 
the loss from tools that wear too rapidly or fail prematurely. 


Now you can spot the way to more wear resistance, greater hardening 
accuracy or greater toughness in a tool. With the Carpenter Matched 
Set Method you can get tools that reduce costs by staying on the job 
longer. Put it to work now by using the 167-page Matched Tool 
Steel Manual. It shows you how to save time, tool steel and money in 
solving over 90% of your tool room problems. The Manual is free 
to tool steel users in the U. S. A., so for your copy drop us a note 


Proper heat treatment is the second step to better tools that cut costs. 
To get the heat treating results you want, use the "Matched Tool 
Steel Manual”. It contains the most complete heat treating informa- 
tion available in printed form. And as a special help to your heat 
treaters, we have prepared a handy slide chart that condenses the 
basic heat treating information and puts it in easy-to-use form. Drop 
us a line and let us know how many Carpenter heat treating slide 
charts you will need. 


In the competitive days ahead, costs will have to be cut. But, costs 
skyrocket and output slumps when tools fail prematurely in service 
or need too frequent regrinding. So keep a record of the results 
from each tool set-up and use it as a guide to get more output, lower 
costs. And if you want shop help with new tool steel problems, 
call your nearby Carpenter representative. He can work with you 
to reduce costs all along the line. 


THE CARPENTER STEEL COMPANY • 128 W. Bern St., Reading, Pa. 
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NAZI JET -BATS 
WHICH NEVER TOOK WING 


By ERWIN J. BULBAN, Editorial AaMant, "Aviation" 

These two- and three-place high performance twin-jet fighter eraft 
were designed as Hitler hope for regaining air supremacy. Among 
novel devices planned were use of leading edge flaps and combina- 
tion ailerons and elevators. 


N arrowness of the margin by 
which the Allies held aerial 
supremacy over the Nazis at- 
the end of hostilities is only now being 
appreciated. 

Vast amounts of data together with 
aircraft, engines, and armament have 
been uncovered by Technical Air In- 
telligence teams. Many of these new 
air weapons were ready, or nearly 
ready, for production in underground 


factories. And, given the results of 
their findings thus far, many authori- 
ties have expressed the belief that if 
the war hadn’t ended when it did the 
Nazis soon would have had a good 
chance of stemming the Allied tide, at 
least temporarily. 

Among the radical' aircraft designs 
discovered are a series of three fighter 
plane designs on which Gothaer Wag- 
gonfabrik (Gotha) had been busily 



engaged, designated the P-60A, P-60B, 
and P-60C. The first of these was to be 
powered by two BMW 003 jet units 
and would carry a crew of two in 
prone positions. Takeoff weight was 
planned at 16,424 lb., wing area at 
503.7 sq. ft., and top speed was esti- 
mated at 593 mph. at 4,375 ft. Landing 
speed would have been about 93 mph. 

Slightly larger, but with a similar 
cre%v arrangement, the P-60B was to 
be powered by two Heinkel Hirth Oil 
engines. Takeoff weight was to be 
22,046 lb., wing area 587.7 sq. ft., and 
top speed was planned at about 625 
mph. at 3,760 ft. Landing speed was 
calculated at about 95 mph. 

Also powered by two Heinkel Oil’s, 
the P-60C was designed as a three- 
seat night-fighter. Since this craft was 
to be fitted with a 3-ft-dia. radar scan- 
ner, it was necessary to extend the 
nose and add a cockpit canopy which 
would have permitted the crew to sit 
upright. 

All three craft were to have retract- 
able tricycle landing gear and pressure 
cabins. In addition, a Walter-type 
rocket motor of 4,409 pounds-thrust 
was to have been attached for takeoff 
and climb. 

NACA sections were planned for the 
wings, with the center section to use 
0012.5-0.825-35 airfoils, and with 
outer root panels of 0012-055-50, and 
tip sections of 0010-1.1-30. Maximum 
thickness was to be 40% at the tips, 
but it is reported that this point was 
later moved forward to 30%. Taper 
ratio was to be 0.36. A symmetrical 
profile was decided upon because of its 
high speed characteristics, especially in 
view of moment, and with considera- 
tion for ease of construction. The Ger- 
mans believed that a sharp nose would 
give higher - critical Mach numbers, 
especially at high lift coefficients. For 
improvement of control surface charac- 
teristics, maximum thickness was dis- 
tributed from 50% chord at root sec- 
tion to 30% at the tips. Dihedral was 
to be 1 deg. 
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A novel feature of the craft's wing 
was to be use of leading edge flaps 
which could extend about 135 deg. from 
the airfoil centerline. These flaps were 
designed to increase the radius of 
curvature of the nose in addition to in- 
creasing camber, thus to slow the sepa- 
ration of flow on the upper airfoil sur- 
faces. It is stated that these flaps would 
allow favorable stalling characteristics 
at the stalling point. Another advan- 
tage: There would be no modification 
in either trim or slope of the moment 
curve at the high lift range. 

An interesting mechanism which 
would have been utilized to take care 
of aileron control forces in case low 
speed lateral stability proved unsatis- 
factory was an automatic device to 
artificially produce lateral stability. 
Using a yaw vane indicator, it would 
be in the form of an aileron actuator 

desired direction. 

No vertical tail surfaces were to be 
fitted to either the P-60A or B, since 
it was believed that the cleanness of 
these designs, together with the ver- 
tical fin effect of the engines, would 
give satisfactory directional stability. 

However, it was decided that the en- 
larged nose section and cockpit canopy 
on the P-60C would cause turbulence, 
therefore vertical fins and rudders 
were designed to be fitted on the wings 
between the control surfaces. These 
were to be set in from the tips so that 
the fins could be used to straighten out 
the cross-flow on the rear section of 
the swept-back wings. This location 
would also have less effect on damping 
roll and so allow greater rolling speeds. 

Control surfaces would consist of 
elevons (combination elevators and 


ailerons), which were to be divided 
into two sets, inboard and outboard. 
The outer set was intended for use at 
only high speeds, though both sets 
could be used at low speeds. The 
outer elevons were to be linked di- 
rectly to the pilot’s controls, but the 
inner set would be actuated by a servo- 
tab with force exerted on the tab 
only. Thus, the inner elevons would 
be allowed to float freely. 

Outboard elevons were planned as 
blunt-nosed Frise-type for best possible 
effectiveness, hinge moments, and drag 
characteristics. Aerodynamic nose bal- 
ance was temporarily set at 26% for 
the outboard set and 28% for the in- 
board. Less balance was desired for the 
outer, since this set would yield the 
primary portion of the pilot's action, 
hence the more linear control feel char- 
acteristics were sought. The inner ele- 
von would have a Flettner tab which 
could also be used for longitudinal and 
lateral trimming. 

Rearward, exposed placement of the 
power plants was decided upon so that 
engine heat would be kept away from 
the wing; critical Mach number would 
be increased by placing the engines to 
the rear ; drag would be lower than 
that of buried engines, since leading 
edge ducts would disturb the flow over 
that portion of the wing ; and external 
mounting would favor maintenance. 

Cockpit layout of the P-60C was to 
have been of conventional design. 
However, the P-60A and B were to 
have hanging rudder pedals and stick, 
plus a control to separate the tab con- 


trol mechanism from the stick. It was 
believed that no pilot discomfort would 
be experienced using prone positions 
in flights of up to 3 hr. duration. This 
had been tested by DVL, the Ger- 
man research laboratories, in a plane 
especially built for this purpose. For 
longer periods it was considered desira- 
ble that two pilots be used. It was 
stated that lack of rearward .vision ' 
would be compensated by the P-60’s 
high speed. 

From the evidence gathered it ap- 
pears that no full scale aircraft of any 
of these types was ever built and flown. 
The F-60C design was entered in 

against seven other craft (including 
two tailless types) entered by Arado, 
Blohm & Voss, Dornier, and Focke 
Wulf. 

Previously, Gotha had been working 
on the Horten Brothers 229, also a fly- 
ing wing. Horten had obtained this 
contract by going directly to the Ger- 
man Air Ministry. However, since the 
firm did not have sufficient production 
facilities, the Ministry ordered Gotha 
to proceed with the design. Gotha 
built the 229 V-4 (V means versttclis, 
or experimental), also a center section 
for the V-5, as well as starting con- 
struction of the V-6 and making de- 
tailed plans- for the V-7 and V-8. Little 
data is as yet available on these craft. 
The only 229 to be flown crashed on 
its second flight. 
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Mammoth Hughes H-4 
Nears Takeoff Line 













Radical Hull Design 
Tried Out In Blackburn B-20 


How this novel military design served to test retractable hull for 
better flying boat takeoff and flight performance. Stated objectives 
of craft were to combine proper angles of incidence for takeoff 
with maximum streamlining while airborne. 



Here it Blackburn's B-20 experimental retractable hull flying boat mounted on beaching gear, 
with outer wing floats in retracted position. Lower hull retracted upward to fit Hush with 
upper fuselage after takeoff. Powered by two 1,720-hp. R-R Cultures, estimated top speed, 
without guns, was 322 mph. 


! INTERESTING FLYING BOAT dC- 

Blackburn Aircraft, Ltd., early in 
1940. Designated the B-20, 35,000-lb. 

craft was built and flown incorporating 
a retractable planing bottom through 
utilization of a patent by Maj. J. D. 
Rennie, the company’s chief designer. 
Full details of the scheme are given 
in patent No. 433,925. 

One of the problems facing the 
flying boat designer is provision of 
sufficient clearance for the propellers 
above the water, especially in the case 
of the monoplane where the engines 
are mounted in or on the wings. A 
second difficulty lies in the conflicting 
requirements for angle of incidence 
and correct streamlining between con- 
ditions of takeoff and level flight. Dur- 
ing takeoff, the wing has to be set at a 
relatively high angle of incidence. It 
is clear that the inclination at which 
the wing is normally set on the hull in 
order to achieve this clearance depends 
on the running angle of floats or hull. 
For level flight, however, a much 
smaller angle of incidence is required, 
and consequently the seaplane often 
assumes an attitude which gives higher 


drag than its form would otherwise 
have, and much higher than for a com- 
parative landplane. 

In Maj. Rennie’s patent, the planing 
bottom of the hull was to be separated 
from the upper portion by means of 
links, which were so proportioned that 
in the lowered position the hull and 
wings were at the best angle for take- 
offs, while in the retracted position the 
planing bottom fitted snugly to the hull 
and gave the whole a good streamline 
form. 

Of all-metal construction, the Black- 
burn B-20 was powered by two Rolls- 
Royce Vultures of 1,720 bp. The hull 



was built throughout of aluminum- 
alloy, following normal stressed-skin 
construction, with transverse frames 
and longitudinal stringers, to which the 
skin was riveted. The tranverse frames 
were built up with plate webs and 
angle flanges of rolled or drawn sec- 
tion riveted to the webs. Bulkheads 
were built up from plate with extruded 
stiffeners. 

The deck and side stringers of the 
portion of the hull forward of the 
break, and all the tail stringers, were 
continuous, the frames being slotted to 
receive them. Stringers were shallow 
bulb angle extrusions. Floor stringers 
of the portion forward of the break 
were intercostal and were attached to 
the frames by angle lugs on the web 
and diamond plates on the flanges. Skin 
covering of the hull and pontoon was 
flush riveted externally, and all joints 
were made so as to give a smooth 
finish. 

Pontoon structure was similar to that 
of the hull, the deck and side stringers 
being continous and of the same section 
as used in the hull. The bottom string- 
ers were intercostal and were of the 
same depth as the frames. They were 
built up with plate webs and extruded 
angle flanges. While dimpling was 
used in the upper hull riveting, no 
dimpling of the skin of the pontoon was 
done, since the plates were thick 
enough to take the countersink neces- 
sary for the rivet heads. 

The pontoon was sub-divided into 
five separate watertight compartments 
by plate bulkheads, each compartment 
being reached from a deck hatch. Fuel 
tanks were set in the midship compart- 
ment, and large detachable covers al- 
lowed removal of the tanks. Bilge con- 
nections were provided for each com- 

Wing tip floats were built similarly 
to the main hull. Each float was 
divided into four watertight compart- 
ments, each with a detachable cover 
for repair or cleaning accessibility. 
The floats were carried on hinge arms 
of box girder section built up from 
alloy, with stainless steel fittings. 

Wings were built on three spars. In 
(Turn to page 243) 
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— the plane that delivered the atomic bomb to Hiro- 
shima and to Nagasaki, struck the last blows of war, 
speeded final victory. 


Prophetically, Boeing had this to say 
about the Superfortress months ago, 
"Half again as large as the big Flying 
Fortress, the Superfortress is the first 
airplane combining great size, great 
range, and load-carrying capacity with 
the speed of a pursuit ship. It carries a 
heavier bomb load farther, faster and 
higher than any airplane the world has 


ever known. Upon the Superfortress 
rests in large part the hope of early 
victory in the Pacific.” 

From the Superfortress and the Fly- 
ing Fortress before it, from a long line 
of Boeing aircraft for peace and war, 
stemmed the engineering advances 
which lead Boeing on to the super- 
airliners of tomorrow. 


Listen to "Science Looks Forward" — new 
of talks by the great scientists of Ame 
on the Philharmonic-Symphony Prograr 
network, Sunday afternoon, 3:00 to 4:30 . 


UNITED STATES 
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The Boeing Stratocruiser is a flying airplane 
which has been tested and proved. The "bugs” 
have been eliminated through exhaustive tests 
and as a result of B-29 and B-17 combat experi- 
ence. After the C-97 flew across the continent 
faster than had any other aircraft regardless of 
type or size, it landed in Washington without 
requiring maintenance attention for a single 
mechanical part. 


Through nearly three decades, Boeing has con- 
sistently pioneered significant aeronautical ad- 
vancements. Boeing developed and produced 
such outstanding four-engine aircraft as the Fly- 
ing Fortress, the transocean Clipper and the 
Stratoliner. This background enabled Boeing to 
produce the Superfortress, the C-97— and now the 
Stratocruiser, a postwar airliner that will have 
a great effect on peacetime air transportation. 
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FOR DeLUXE AIR TRAVEL 



OPERATING EFFICIENCY . . . experience drawn 
from Boeing’s long history of transport and 
bomber engineering has made the Stratocruiser 
a pioneer in operating efficiency. 



PASSENGER COMFORT.. . is expressed in terms 
of roomier, adjustable seats, reduced vibration 
levels, altitude air conditioning and many other 
advanced improvements. 



U. S. ROYAL AIRPLANE TIRES . . . whether for 
the Superfortress as pictured here, or for the 
super-airliner of the peacetime skyways, U. S. 
Royal Airplane Tires are ready now to cushion 
their landing wheels, tail wheels, nose wheels. 


UNITED STATES RUBBER COMPANY 


With bodies of nylon, pioneered for the Aviation 
Industry by United States Rubber Company, 
these lighter, stronger, safer U. S. Royal Air- 
plane Tires, like the Stratocruiser itself, are 
designed for deluxe air travel. 
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BEATING THE FIRE HAZARD 


W HILE THE VULNERABILITY of 
aircraft and aircraft materials 

vcrsally recognized considerations in 
the design, modification, and operation 
of airplanes, it is often one of the least 
appreciated. 

Since aircraft fires can occur under 
a broad range of conditions and spread 
so fast, a thorough understanding of 
the principles of both fire protection 
and extinguishing are essential so that 
the potential hazards may be avoided. 

Burning may be defined as fast oxi- 
dation. Contrary to widespread belief, 
however, no combustible material ever 
burns as a liquid or solid. Instead, it 
is the material's volatile ingredients in 
the form of inflammable vapors which 
actually unite with oxygen. Close ex- 
amination of a blazing puddle of oil. 
for example, will reveal that the liquid 
itself is not afire, but that the vapors 
from the surface have reached their ig- 
nition temperature and are burning. 
Heat is usually required to cause these 
vapors to be emitted in sufficient con- 
centrations. and additional heat is al- 
ways required to bring their tempera- 
tures up to the ignition point. It is 
this heat that is known as the source 
of ignition. 

There are two pertinent temperature 
characteristics of materials which are 
indications of their ability to burn: 
(a) The flashpoint, which is the tem- 
perature of the material at which vola- 
tile vapors will momentarily flash if 
ignited by a flame; and (b) the igni- 
tion temperature, which is the tempera- 
ture of the material at which the vapors 
will continue to burn when ignited by 
the flame. 

These two temperatures are gener- 
ally consistent for most materials and 
easily determined by standard proce- 
dures. It will be noted that the temper- 
atures are by definition that of the 
material and not of the vapors. 

The term combustible is usually used 
to define a material which will ignite 
in its normal state and continue to burn 
after the ignition source is removed, 



By DIXON SPEAS, Auidanf to K, engineering, and 
MARVIN WHITLOCK, Chief Aire, eft engineer. American Airline . 

Here are basic principles needing universal understanding to pro- 
mote safety in aircraft operation — safety which must start with 
initial design and continue through modification and operation. 
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TABLE I — Approximate C 

Flash Point 

Material (Deg. F.) 

Gasoline 40-50 

Alcohol 55-65 

eating oil 375-560 

aulie fluid 235-290 


(Min. 


I oil) 


Ignition Temp. 
(Deg. F.) 
60-70 


pretations of tests conducted under a 
wide variety of methods and conditions. 

Vaporization of a combustible must 
precede ignition and the vapor con- 
centrations in the air must lie between 
certain limits before ignition will occur. 
In the case of most aircraft fluids these 
limits are quite broad, and they are 
of interest only insofar as practical 
problems are concerned. The initial 
boiling point as well as the vapor pres- 
sure of the liquid determines the ease 

and the flash point gives a rough meas- 
tain combustion. 

Efforts have been made to render 
the vapor in aircraft fuel tanks non- 
combustible as is done in some indus- 
trial installations. This is accomplished 
by introducing an inert gas in the air 
space, or by decreasing the rate of 
vapor formation by pressurization, or 
by use of fuel having low vapor pres- 
sure. These methods have not been 
successful because of the likelihood of 
converting what is normally a mixture 
too rich to burn to one that is highly 
combustible. There are also other prob- 

starting with low volatility fuels and 
the possibility of tank rupture when 
using pressure. Pertinent characteris- 
tics of the common combustible liquids 
are shown in Table I. 

These data represent an average of 
the type of each liquid currently being 
used. It is noted that gasoline and 
alcohol are by far the most volatile 
of these liquids. For this reason, and 
due to the high ignition temperature, 
these' materials are not likely to be 
ignited by contact with a hot surface 
if ih open air because proper concen- 
trations cannot be obtained. They are 


more likely to be ignited by a spark or 
open flame under similar conditions 
due to the higher temperature of the 
ignition source. Oils are less volatile 
and, although they have a higher igni- 
tion temperature, are likely to be ig- 
nited by a hot surface even in open air. 
Hence oil is an equal if not greater fire 
hazard than gasoline, particularly in 
respect to the power plant. Oil fumes 
are difficult to ignite by spark and, 
generally speaking, are less apt to ex- 
plode than gasoline vapors, due to the 
lower heat content of the liquid. 

Solids: This classification includes 
fabrics, woods, electrical insulation, 
thermal insulation, soundproofing ma- 
terial, and plastics. 

The majority of fabrics used in air- 
craft may be divided into the following 

1. Wool — used in rugs, blankets, up- 
holstery. 

2. Mohair — used in kickpads, drapes, 

3. Cotton — used in sheeting, protec- 
tive boots, lining, seat padding, cur- 
tains, and control surface covering. 

4. Rayon — usually mixed with cot- 
ton and used for drapes, curtains, etc. 

Wool and mohair (Angora-goat 
hair) arc fibers of animal origin and 
when subjected to decomposition from 
heat, liberate non-flammable nitro- 
geneous gases. Therefore, these mate- 
rials will smoulder but are not likely 

fibers of vegetable origin and com- 
posed mostly of cellulose, are readily 
combustive and have a strong tendency 
to smoulder, even with a minimum of 
oxygen. 

Wood is commonly used for minor 
non-structural installations, for passen- 



ger compartment partitions and floor- 
boards, and when used for those pur- 
poses, is not likely to be ignited except 
by direct contact with flame. How- 
ever, it is a treacherous fire hazard 
because it can change its state, without 
noticeable burning, to one which has a 
much lower ignition temperature. A 
piece of wood subjected to heat will 
char and the charred wood will, under 
certain conditions, ignite at an ignition 
temperature of less than 225 deg. F. 
as compared to 750 deg. F. for the 
natural wood. 

The majority of aircraft electrical 
equipment operates at low voltage and 
the electrical insulation requirements 
for wiring are met by use of a hard 
spun fabric or glass braid woven over 
a fabric tape. The fabric is treated 
with a fire-resistant flexible coating 
similar in appearance to a lacquer or 
shellac. The combination is not fire- 
proof, but it is "fire resistant,” having 
an Army-Navy Specification maximum 
limit on flame travel of 3 in. per min. It 
must withstand 240 deg. F. without 
igniting or charring. 

The thermal insulating and sound- 
proofing materials in current use are 
composed of either imitation fibers. 



purposes and as previously explained 
is naturally fire resistant. 

Innumerable synthetic materials 
which might be called plastics are be- 
ing introduced into aircraft use. The 
most common trade names of the non- 
transparent plastics are Bakelite, Mi- 
carta, and Formica, none of which sup- 
port combustion. The most common 
transparent materials ■ are known as 
Plastacele (cellulose acetate), Plexi- 
glas (acrylic acid), Lucite (meth- 
aerylic acid), and Pyrolin (non-explo- 
sive nitrocellulose and camphor). 
Plastacele, Plexiglas, and Lucite burn 
very slowly when a lighted match is 
held to them. 

The majority of the fabric materials 
mentioned above respond to what is 
known as a “flameproofing” process. 
This treatment does not render the 
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Method 1 is . most commonly em- 
ployed and should be repeated periodi- 
cally on all non-woolen fabrics in the 


rate of cboling after extinguishment is 
usually slow due to the enclosure in- 
hibiting convection of the heat. 

Most likely source of such ignition is 


usually enclosed to some degree. It 
reaches a temperature of 1.000-1,200 
deg. F. in flight and may reach 1,300- 
1,500 deg. F. immediately after stop- 
ping of the engine. Overheated wiring 
and electrical units are another source 
of "hot surface” ignition. Friction 
heat, from such sources as bearings 
which are deficient in lubrication, can 
easily reach temperatures within the 
hazard range. 

2. Electrical Discharges: Such dis- 
charges in the form of sparks or arcs 
may emanate from a number of sources, 
such as motors, relays, switches, elec- 
trical shorts, static discharges, light- 
ning strikes, and ferrous metal con- 
tacts. As a source of ignition, sparks 
and arcs are similar, and they have to 
exist for sufficient time to raise the 
temperature of a portion of the com- 
bustible to its ignition point. This time 
element is recognizable in the case of 
solids, whereas in the case of gases 
the time is so short that the ignition 



an oppositely charged cloud ; as it 
passes between two oppositely charged 
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clouds; or if 'it is in the direct path 
of a discharge between the ground and 

The charge on the airplane can be 
induced by friction with particles in 
the air, such as dust, rain, and snow; 
or the airplane may be acting as a con- 
ductor of charges during one of the 
above-mentioned conditions. In either 
case, the charges being of one polarity 
resist each other and seek the perim- 
eter, causing the outer shell of an inte- 
grally bonded metal airplane to be the 
only portion that is electrically charged. 

Therefore, damage is usually con- 
fined to a small hole burned in the 
skin at the point of release of the 
charge. A slight hazard is introduced 
if combustible materials are present at 
that point, but usually the slipstream is 
sufficient to cool the material below the 
ignition temperature. 

The more dangerous electrical dis- 
charge is the type frequently occurring 
between a gasoline hose nozle and a 
fuel tank while fueling. Friction from 
the fuel passing through the nozzle in- 
troduces a static charge and, if opposite 
to the nearby structure, a spark is 
likely to occur. For that reason, it is 
necessary for the hose to be a conduc- 
tor and for the ship and fueling unit to 
be connected electrically and in a safe 
place before fueling begins. 

3. Open Flames: These are a very 
versatile source of ignition and are 
capable of igniting all the combustibles 
found in aircraft, over a wide range of 
conditions. Cracks and other failures 
of the exhaust system are a prolific 
source of flames. The exhaust tailpipe 
emits flame under certain engine oper- 
ating conditions. Flame exists in the 
gasoline type heating system and also 
is present due to the use of matches and 
cigarette lighters by the crew and pas- 
sengers. 



4. Spontaneous Combustion (auto- 
geneous ignition) : The heat required to 
raise the temperature of a combustible 
to its ignition temperature need not 
necessarily be furnished by an external 
source such as a hot surface, flame, or 
spark. It may be produced by the heat 
of slow oxidation. The laws of thermo- 
chemistry state that every chemical re- 
action is accompanied by a definite 


change in heat content and that most 
reactions evolve heat. The combination 
of oxygen with oil produces heat of 
high calorific value and, if confined, 
may be sufficient to raise the tempera- 
ture to the ignition point of any sur- 
rounding combustibles. 

Fire Detection 

One of the prime requisites of suc- 
cessful fire extinguishment with a lim- 
ited amount of extinguishing agent is 
early application of the agent. This 
obviously concerns the relation between 
the amount of heat to be absorbed to 
that of the effective specific heat of the 
amount of extinguishing agent avail- 
able or the ability of the extinguishing 
agent to reduce the oxygen content 
below where it will support combustion. 

While there are few thoroughly sat- 
isfactory fire detectors currently avail- 
able for aircraft, there are a number of 
principles being explored for use as air- 
craft fire detecting devices. 

The two main classifications of de- 
tectors would be: (a) The unit detec- 
tor, a mechanism capable of detecting a 
flame at or near its particular location ; 
and (b) the continuous detector, a form 
of conduit or wire capable of detecting 
a flame anywhere along its length. 

Of the unit detector class, the three 
most common principles employed are 
represented .in the flame, metal expan- 
sion, and thermocouple types. 

The flame type detector is a spring 
loaded switch held open by two or 
more combustible threads, and the unit 
is so constructed as to protect the 
threads from mechanical damage with- 
out shielding them from flame. With 
proper selection of thread material, this 
type is relatively large and must be lo- 
cated .in the path of the flame (as de- 
termined by smoke flow tests). 

The metal expansion detector works 
on the principle of direct or differential 
expansion of metals due to increases 
of temperature. Conventional types in- 
corporate a convex metal disk (fixed 
on the periphery) which “oil cans” 
under a temperature change to make 
contact at the center. Other indicators 


of this type use bimetallic strips which 
deflect under temperature changes. 
Most designs are insensitive to small 
flames and require envelopment in 
flame for rapid indication. However, 
they are compact and reasonably im- 
mune from mechanical damage. 

The thermocouple detector consists 
of a hot- and cold-junction thermo- 
couple unit connected in series. The 
hot junction is exposed to the flame 
and the cold junction is shielded from 
the flame but exposed to the ambient 
temperature. This type operates on a 
rate-of-temperature-rise principle and 
the current produced is used to oper- 
ate a relay for purposes of indication. 
Its unit provides a rapid rate of indi- 
cation and is reasonably compact and 
immune to mechanical damage. 

Of the continuous class of detectors, 
the most common are the fusible alloy 
and ionisation types. The fusible alloy 
types are usually in the form of a 
wire or conduit which incorporates 
parallel electrical conductors together 
with a fusible alloy of an electrically 
conductive material. -The assembly is 
so constructed that the fusible alloy in 
its normal state is separated from at 
least one of the conductors, but when 
heated will flow and contact both con- 
ductors, thereby making electrical con- 

The temperature setting of the indi- 
cator is determined by selecting an 
alloy having a melting point at the de- 
sired temperature and by carefully 
controlling the alloy. This type has the 
advantage of being able to indicate a 
fire anywhere along its length, but it is 
inclined to have low indication rate 
since heat must penetrate the materials 
before fusing takes place. 

The ionization indicator consists of 
two parallel electrical conductors, usu- 
ally a wire and a metal surface, with 
an electrical field imposed between the 
two. The air separating the two con- 
ductors is normally not a conductor. 
However, in the presence of flame, the 
tendency is for the neutral gas mole- 
cules to split into positive and negative 
{Turn to page 249) 
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Shall the principle that air transportation is a special industry be 
adhered to by Congress, or shall the gains of years of 
struggle be swept away in an effort to solve problems of older modes of 
transportation? Here is — 

THE CASE AGAINST 
REGULATORY INTEGRATION 


T here js little doubt that all 
modes of transportation are in 
for another “sweeping investi- 
gation” by a joint House and Senate 
Committee with the avowed purpose of 
bringing about a “coordinated govern- 

The ground work for such an inves- 
tigation was laid last summer in both 
House and Senate, and if it follows the 
path of those in the past, the first move 
toward what has been termed a “con- 
sistent public policy, fair to all com- 
peting agencies of transportation, to the 

labor,” will be to place the regulation 
of air transport under the same federal 
body as are other carriers. This means 
the Interstate Commerce Commission, 
either as presently organized or re- 

There is no doubt that the propo- 
nents of a single regulatory body for 

good arguments on their side. They 
maintain that, on grounds of logic 
alone, it is hard to make out a case 
for a regulating authority for air trans- 
portation separate from other forms, 
particularly if we are to continue a 
national policy of promoting and fos- 
tering adequate transportation fur- 
nished by private corporations at rates 
regulated by public authority. 

They also point to the fact that sepa- 
rate regulating agencies are no longer 
used for other forms of transportation 

engaged in inland or coastwise trans- 
portation, the pipe line, and the freight 
forwarder. All have been brought with- 
in the jurisdiction of one federal body, 
the Interstate Commerce Commission. 

Proponents of a single regulatory 
agency for all forms of transportation 
refuse to admit there are technical 
characteristics of air transportation 
which make it more difficult to regulate 
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than railroads or any other forms of 
regulated transport. They do grant, of 
course, that the ICC would have to 
adapt and equip itself to provide in- 
telligent and efficient regulation should 
it be charged with this new power over 
air transportation. But they feel that 
this would be relatively easy to carry 

Railroads and other ground carriers 
see "integration,” the new name for 
air-surface-carrier combinations, com- 
plicated by the regulatory situation as 
long as airline regulation is in the 
hands of a separate agency, as it has 
been since 1938. They also maintain 
that air transportation has progressed 
beyond the stage in which the solicitude 
and promotional aid of a separate, spe- 
cialized regulatory body is needed. 

The type of "regulation” which near- 
ly all advocates of ICC or other cen- 
tralized control of air carriers have in 
mind is “economic” in nature. Also, 
many of them still contend that the 
railroads, in particular, are subject to 
“unregulated competition” because of 

This latter assertion has been proven 
incorrect time after time, but it still 
crops up. It is an example of the state- 
ments so often made concerning air 
transportation by those who know little 
or nothing about it — statements which 
are often misleading, or which, with- 
out basis in fact, are false. 

The truth of the matter is that the 
air carriers are regulated. They believe 
in regulation. They asked for regula- 
tion. They sought economic regulation 
patterned after the provisions of Parts 
I and II of the Interstate Commerce 
Act ; and in the Civil Aeronautics Act 
of 1938, Congress imposed upon the 
air carriers just such a pattern of reg- 
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ulation. It is held by many that were 

lated as thoroughly as are the airlines 
they would hardly know what to do. 
Neither the ground carriers nor any 
other industry in the United States is 
regulated in such minute detail as are 

The reason the air carriers sough: 
regulation, beginning in 1934 and con- 
tinuing steadily until the passage of 
the Civil Aeronautics Act of 1938, was 
that they realized the history of rail- 
road transportation had demonstrated 
that the absence of regulation can lead 
to evils from which not only the public 
but those in the industry itself suffer. 
The Civil Aeronautics Act of 1938 was, 
therefore, a comprehensive statute cov- 
ering all phases of civil aeronautics. 
The ICC itself even admits (in its 52nd 
Annual Report) that “the Civil Aero- 

a system of regulation which is, if 
anything, more comprehensive than 
that which has been provided for the 

When, therefore, it is proposed that 
there be "uniform regulation, similar in 
character and scope, for all modes of 
transportation” a statement has been 
made which the railroads themselves 
would be the first to brand as absurd 
when the full import of such a rec- 
ommendation is appreciated. In short, 
the complaint that, in relation to other 
modes of transport, railroads are dis- 
criminated against in the matter of reg- 
ulation is utterly without justification, 
so far as the air carriers are concerned. 

When the railroads were fighting the 
canal companies and stage lines for 
business they were not subject to reg- 
ulation. No one said anything about 
{Turn to page 242) 
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%#■ /l/E DC AIRCRAFT 
f IVIVCIV 9 HYDRAULIC 

Balanced Piston 
BELIEF VALVE 


The exceptionally accurate pressure regulation 
of the Vickers Aircraft Relief Valve shown here 
over a volume range of 2% times its rating is 
demonstrated by the test results illustrated at 
the right. 

This valve was set for 1000 psi at its rated 
capacity of 6 gpm; the actual pressure was 
then determined at flow rates from 1 to 16 gpm. 
At a flow rate of 1 gpm the pressure was 995 
psi and at 16 gpm the pressure was only 1030 
psi ... an increase of only 35 psi. 

This ability to handle a volume much in excess 
of its rated capacity means that a smaller size 
Vickers Relief Valve can be used with a resul- 
tant saving in weight and space. These valves 
are available in four sizes having rated capaci- 
ties of 1.2, 3.5, 6.0 (size illustrated) and 16 
gpm. Without parts change, all valves have 
operating pressure ranges from 300 to 2100 
psi; adjustment is easy. By “venting” they c 


ONLY 35 psi PRESSURE INCREASE 
Over Volume Range From 1 to 16 gpm 


Va/ve Model N o. AA-U24H (AN H2IIII-SAH 
Normal AN Hating . . . li gpm 
ded Hap ... (I 


gpm 


capacity »/ u in mini 
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FTR Localixr Transmitter-Truck Mounted 

Federal’s instrument landing system 


W&}) ' FTR Localixr Transmitter (Air-Transportable Army Type) 

Federal Telephone and Radio Corporation 


Newark 1, N. J. 


When visibility over an 
airport shrinks . . . 

Here’s the instrument 
landing system, adopted as standard by the Army 
and Navy, that provides the sure and accurate 
pathway to earth... developed and manufactured 
by Federal . . . operated the world over. 

The pilot, guided by his cross-pointer indicator, 
flies on the intersection of two radio beams . . . 
one, a vertical pattern set up by the localizer 
transmitter which keeps the plane centered 
over the runway . . . the other, a horizontal 
pattern set up by the glide path transmitter 


which brings the plane to its fine-point landing. 
Countless perfect instrument landings by 
skilled American airmen prove the reliability 
of Federal’s Instrument Landing equipment . . . 
the result of a decade of intensive research . . . 
an important contribution to the war . . . with 
even wider service promised for the coming 
age of the air. 

For the finest in radio aids to aerial navigation and 
communications equipment . . . see Federal first. 


190 


AVIATION, October, 1945 






AVIATION, Or 






Berryloid Leads ... 
on Land ... on Water 
. . . and in the Air 

From the rugged shores of New England to the 
sunny beaches of California ... on waterways 
and airports the world over ... the Berryloid 
seal is the emblem of enduring beauty and 
maximum protection. On land and water, private, 
commercial and military planes rely on Berry- 


loid for dependable finishes. More 
than 30 years of flying tradition 
and service to aviation, coupled 
with earnest, painstaking research 
manufacturing, have made Berryloid the leader 
in aviation finishes. On new planes soon to serve 
business and pleasure needs, and in refinishing 
and maintaining existing planes, Berryloid quality 
will continue to lead. 


BERRYLOID 

AIRCRAFT FINISHES 



Leading Producers of Aviation Finishing Materials 
in War and Peace y for over 30 Years 


BOSTON . JERSEY CITY • CINCINNATI • CHICAGO • 


• INGLEWOOD, CAUF. • MONTREAL • WINNIPEG . TORONTO 
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SIMPLIFIED DESIGN 
SAVES TOOLS AND TIME 

Redesign, of another small airplane 
part also effected appreciable savings 
in production time and costs. Fig. 3 
(following page) shows the original 
makeup of the part, which required ap- 
proximately 20 tools in the course of 19 
operations for fabrication. And in Fig. 
4, the unit is seen as redesigned by 
Convair engineers so that it could be 
blanked, pierced, hydropressed, bent, 
and drilled from a single sheet of dural 
— S operations requiring but 8 tools. 
The new part is stated to withstand 
greater stresses than the originally 
designed unit. 



H ow strikingly the use of tools 
may be minimized and produc- 
tion time cut is typified by Convair's 
design simplification of a bomber's am- 
munition box support bracket. 

Fig. 1 shows the conventional engi- 
neering design which necessitated 
numerous operations and tools (as 
specified in tabulation on following 
page) for the fabrication of the unit. 
Fig. 2 shows simplified features of the 
new bracket design, which affords con- 
siderable reduction in the number of 
operations and tools required (also 
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THE WIDE USE of Celanese plasiics 
in Ihe 1942 Oldsmobile is proof of 
ihe broad functional and design 
possibilities of these cellulosic 
thermoplastics. From ihe injection- 
molded steering wheel and glove 
compartment door to the Hydra- 
Malic control box the 25 separate 
applications add up to plastics ver- 
satility that is of prime importance 
to the product designer today. 


VERSATILITY put Celanese plas- 
tics high on the list of war-essential 
materials. Development work in the 
laboratory— intensified to keep up 
with ever stricter military specifi- 
cations — resulted in new plastics 
formulations and improved charac- 
teristics for standard types. These 
wartime developments promise a 
wider range of usefulness for Cela- 
nese plastics than ever before. 


PLANNING NEW PRODUCTS? Re- 
member that Celanese plastics are 
No. 1 materials for creative design 
and sound craftsmanship. Consult 
the Celanese technical staff for 
up-to-date information about new 
formulations and improved charac- 
teristics. Celanese Plasiics Corpora- 
tion, a division of Celanese Corpo- 
ration of America, 1 80 Madison Ave- 
nue, New York 16, N. Y. MM.U.S.FM. OO. 
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PILOT SAFETY PLUS MAINTENANCE EASE 
FEATURED IN F4U CORSAIR REFINEMENTS 


H azard of carbon monoxide accu- 
mulation resulted when engine 
exhaust on the F4U Corsair was car- 

tom and sides of the fuselage stream- 
line back to the Mi!, where the tail 
wheel door, arresting-hook cutout, and 
other openings, permitted seepage of 
gas into the fuselage and then forward 
to the cockpit. Particularly critical 
places of seepage were at points where 
cable passed through bulkheads. 

A simple and gas-tight cable seal 
was devised consisting of Neoprene 
and felt pads, as shown in Fig. 1 (fol- 
lowing page). Located at bulkheads, 
in combination with slotted phenolic 
fairleads, the pads are cut through 
from the long edge to the middle to 
permit initial installation after the cable 
has been rigged and to facilitate seal 
replacement. The felt pads arc in- 
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stalled after being saturated with raw 
soybean oil and thoroughly squeezed 

Pad mounting holes are spaced iV in. 
greater than fairlead and bulkhead 
mounting holes and the cable ‘hole cen- 
ter line is A in. below the mounting 
hole centerline, so that when the pad 
is installed, compression forces act on 
each side of the cut. 

The seal tends to hug the cable, and 
when the latter moves, the cut edges 
act as lips, are displaced in the direc- 
tion of cable travel, and maintain close 
wiping contact, effectively sealing 
against carbon monoxide. The installa- 
tion adds but a negligible friction load 
to the cable. 

Flap Step. A novel flap step (Fig. 
2) on the F4U Corsair provides easy 
and safe mounting for access to the 
cockpit in contrast to the former 


mounting procedure, which gave the 
cumbersomely equipped pilot an un- 
steady and awkward position as he first 
kneeled on the inboard center section 
flap to reach the wing walkway pre- 
paratory to placing his foot on the 
hinged level-footing step in the sloping 
gull wing. 

With the new installation the flap 
may be lowered, from the ground, to an 
almost vertical position by pressing in 
the hinged step, located in the right 
side of the fuselage, to actuate a cable 
attached to the wing flap selector valve. 
If insufficient pressure is available in 
the accumulator to accomplish hy- 
draulic lowering to full-down, the flap 
may be pushed down manually. 

With the inboard flap in this posi- 
tion, the ^ flap step— a kick-in type 

an easily reached, steady footing for 
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stepping directly onto the hinged level- 
footing in the sloping gull wing, and 
it also obviates need for the rough 
surface walkway, which produced con- 
siderable drag at high speeds. 

Taper Pin. For attachment of stabil- 
izer to fuselage on the F4U, a taper 
pin was used in conjunction with split 
bushings passing through aligned holes 
of the male and female fitting combina- 
tion, the bushings having internal taper 
corresponding to that of the pin. Tight- 
ening of a nut on the small-diameter 
end of the taper pin drew the large- 
diameter end down to spread the split 
bushing, thus giving a firm fit with 
surrounding bushings in fittings. 

When difficulty was experienced in 
dislodging the pin from this very se- 
cure connection, it was reworked (Fig. 
3) to facilitate emergency removal. 
Large-diameter end of pin was tapped 
to receive an Allen set screw, to which 
it was staked in three places to pre- 
vent turning, and by tightening a nut 
threaded on the set screw, removal of 
pin from split bushing was rapidly 
effected. To obviate necessity for such 
rework, new pins in production for 
this installation were threaded at the 
large-diameter end. 



monoxide back into cockpit, which had reiulted from engine exhaust being carried by slip. 



Fig . 2. Phantom view shows how new Pap step on F4U 
ing walkway. Flap is lowered Irom ground, hydraulically, by 



Fig. 3. Reworked taper pins shown here in stabiliser attachment 
diameter pin end. 
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SIR GEORGE CAYLEY'S 

STRANGE HELICOPTER 



C ompare today’s ocean-spanning plane with Cayley’s 
helicopter. Compare your sky trip today with the 
Wright brothers' (light of 284 yards at Kitty Hawk. 

Man's air triumphs are triumphs in a peculiar battle 
— a battle of Lift versus Drag. A fight between Lift 
caused by air passing around a wing and Drag created 
by resistance of air to the plane’s passage. 

Northrop has been in the foreground of the battle 
for many years. There’s the multicellular, internally- 
braced wing. Northrop pioneered in 1929. The 
stressed-skin wing built entirely of metal was a North- 
rop achievement of 1930. Today’s high-altitude flying 
was pioneered by experiments in a Northrop “Gamma” 
of 1934. Double split dive (laps and retractable ailer- 
ons were 1935-1942 contributions. 


(It might have hastened man’s 
flight by 60 years) 


Further to increase Lift and reduce Drag is a contin- 
uing project at Northrop. We have set our sights at 
still more efficient propulsion, and at designs like the 
Northrop Flying Wing, in which nearly all elements 
will contribute to Lift. Northrop Aircraft, Inc., 
Northrop Field, Hawthorne, California. 


Creo/ors of the Ofttcfc Widow 
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Physical Properties 
Of Hycar Compounds 

Tables give basic properties after immersion and expos- 
ure under varying conditions and for different periods. 
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where control must be 
accurate and dependable 

+ Designed to the rigid specifications of one aircraft 
manufacturer, this improved TRU-LAY PUSH-PULL unit is now 
available to all. 

# Where it is necessary to transmit back-and-forth 
action over, under or around obstacles, this unit is unex- 
celled. Its operation is smooth, positive, absolutely 
dependable. And there’s practically no wear-out to it. 

tru*lay push-pull controls are made in a wide 
range of sizes and types, with end fittings designed for 
the particular job to be done. If you have any problem 
of remote control, send it to us in the form of a rough 
sketch— we will be glad to help you solve it. 




TRU-LAY REMOTE CONTROL 

6-235 General Molars Building, Detroit 2 • 695 Bryant Street, San Francisco 7 • Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 

AMERICAN CHAIN & CABLE 


In Business for Your Safety 
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D espite the fact that it meant 
maintaining a state of complete 
(well nearly complete) sobriety 
through both V-J holidays, we enjoyed 
working with the crew at CAA’s ex- 
perimental station at Indianapolis. One 
of the most enjoyable and heartening 
of their developments was the instru- 
ment approach control system whereby 
the present 12-15 min. intervals re- 
quired to bring planes down out of a 
stack can be cut to 3 min. We were in 
one of the planes in the demonstration 
stack and know it can be done — re- 
peatedly and with pilots who haven't 
been practicing the routine. One of the 
men at the station seemed a little dis- 
appointed though; after the show was 
over he complained that "we wanted to 
simulate a stack of twelve planes, but 
the last one was already down before 
the first could get back up to the top 
of the stack." 

• One gadget they had there certainly 
made us a prospect for an airplane that 
flies “low and slow” — at least slow. 
That was the gun, described in 
Aviation a couple of years ago, that 
shoots chickens, ducks, and whatnot at 
windshields to test impact resistance. 
They fired a chicken (you know, those 
things you maybe can buy now) at 135 
mph. through a standard windshield 
and darn near through the bulkhead 
behind it. 

That’s one way of getting a chicken 
dinner that you can have. 

• You've probably heard the gags 
about jet engines being wonderful for 
that type of thing — the chicken goes in 
the front and comes out the back all 
plucked and roasted. Well, friend of 
ours thought for a minute he was going 
to have the theory tested — with his 
head. 

Seems this jet engine was going full 
blast on the test stand, and our friend, 
in trying to trace down an oil leak, 
moved in a stooping position to a 
point about four feet ahead of and to 
the side of the intake. For some reason 
he stood up — and wham! All 190 
pounds of him was sucked smacko right 
up over the nose cowling and, though he 
was pushing with all his considerable 
strength, found himself stuck, but fast 
Man in the control room did a swell job 
of quickly shutting everything off, but 
even so the victim’s tie was pulled 
around to where it was doing a good 
job of choking him — his neck, which 
was jammed up against the intake 
cowling, had a swelling as big as an 
apple pulled out on it, and his favorite 


fountain pen was no longer in his shirt 

With complete scientific aplomb he 
reports that a fountain pen will do no 
damage beyond the third compressor 
stage; “complete disintegration takes 
place by then." But the nicks we saw 
in the first three rows of blades have 
convinced us we’ll give just as wide a 
birth to the front end of a jet as we 
instinctively do the hot end. 

• The harried operator was bemoaning 
the lack of a crankcase, which was 
keeping a badly needed trainer out of 
the air, when a newly-hired mechanic 
spoke up and said, “111 get you one for 
a hundred bucks, if you don’t ask any 
questions." Knocking his conscience 
cold in less than 30 seconds, the oper- 
ator agreed and, sure enough, the next 


day the mech supplied the case and he 
had to write out a check for $100. It 
was a tough fight, but he fought down 
his curiosity and asked no questions. 

Later that day he started looking for 
two mags off an engine from a crackup 
and finally found that this same me- 
chanic was the last to see them. When 
asked what happened the fellow replied 
calmly, "Oh, I threw ’em out the win- 
dow.” Turned out that the window just 
happened to be right alongside a road. 
Whereupon the operator really started 
inventorying everything. Heading the 
list of missing parts was a crankcase 
from one of his own engines then 
undergoing repair! 

For some reason, nothing was said 
when he stopped payment on the hun- 
dred dollar check and hung out the 
"Mechanic Wanted” sign. 
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With guns silent, we are moving rapidly into a new era of 
expanded air transportation. Not only will millions of pas- 
sengers be transported over land and ocean . . . but coundess 
tons of fast freight will be moved by plane from national and 
international ports. 


A New Era 
in Transportati 


Already, Holley Carburetors are playing an important part in 
this epochal expansion. Through experience gained in millions 
of miles of wartime flying, Holley research advanced and 
improved aviation carburetion during war years. Now, as this 
new era in transportation gains momentum, Holley will, as it 
has done for almost half a century before, set the standards of 
dependable carburetor performance. 

HOLLEY CARBURETOR COMPANY 

593° Vancouver Ave., Detroit 4, Michigan 

HOLLEY 

t AIRCRAFT , *AU TO MOTIVE, <MATJNE 

CARBURETORS and ACCESSORIES 
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ml. from base by day and 25 
ml. by night, unless each oc- 
cupant had a parachute, or 
unless the flight is confined to 
the area of a lighted airway. 

It is proposed that single- 
engined craft of any power 
rating be restricted from over- 
water, except when taking off ; 
that seaplanes stay within 
gliding distance of open water; 
that single-engined planes 
shall not operate at night, ex- 
cept under conditions speci- 
fied in operating certificate. 

Some experienced airmen 
believe that restrictions on 
single-engined airplanes are 
a hangover from times when 
engines were nowhere near as 
reliable as they are now. It is 
known that at least one mem- 
ber of CAB was favorable 
toward use of large single- 
engined planes for passengers 
by day, and for freight-only 
at night. (Further news of 
non-scheduled flying proposals 
appears on page 217.) 

AT SC Center Is Pushing 


The Navy (and presumably 
the Army) plans a vast system 
of bases— especially in the Pa- 
cific, up to Japan's doorstep, 
and also in the Atlaiitlc — to 
forestall any future attempt at 
aggression. Air installations 
would be accented. 

Presently suggested are nine 
Pacific bases, including Guam, 
Wake, Philippines. Kodiak, the 
Aleutians, Hawaii, Canal Zone, 
Saipan, Bonins, and Volcano 
Islands. In addition there 
would be ship anchorage and 
airfield auxiliary stations. The 
six in the Atlantic are in the 
Caribbean area. 

Adm. Nimltz suggested that 
Navy bases be equipped and 
available for use by commer- 
cial airlines. Asst. Sec. of 
Navy Hansel said materials for 
such bases would cost more 
than $2,000,000,000. The pro- 
gram, of course, will be de- 
cided by Congress. 


only the U. S. and Britain, is 
already brewing. Indications 
are that harsh words will be 
used by groups of different 
viewpoints, and that in the 
end Congress will clamp on 
the lid. 

Single-Engine Restrictions 
Weighed in N-S Checkup 

CAB'S proposed operating 
regulations for non-scheduled 
flying appear to disfavor ex- 
tensive use of single-engined 
airplanes. One question ac- 
companying proposed Part 42 
inquired whether single-en- 
gined planes of less than 100 
hp. should be restricted to 500 


erated on the Atlantic Coast 
by the Air Technical Service 
Command. It has approxi- 
mately 200 engineers and tech- 
nicians engaged in the fab- 
rication and testing of all 


' rockets and launching 


devices. 

The center consists of shops 
and a hangar, offices, adminis- 
tration building, photographic 
laboratory, supply organiza- 
tion, and aircraft maintenance 

ATSC says it can tackle any 
rocket problem. The range, 
equipped for firing from 
ground and plane, is staffed by 

Ordnance Department, as- 
signed to AAF. 

Liaison is carried on with 
similar development work by 
the Navy, National Research 
Council, Ordnance Depart- 
ment, and private institutions 
like California Institute of 
Technology and George Wash- 
ington University. 

Development of rockets per- 
mits aviation to carry fire 
power equivalent to that of 
heavy guns, and without the 
great weight, since rockets 
carry their own propulsion. 

Points Out Responsibilities 
Of Personal Flyers 

Responsibility of private fly- 
ing for its own acceptance by 
the public is again emphasized 
by John H. Geisse, Assistant 
to the Administrator of CAA. 
Mr. Geisse previously warned 
personal aviation that If it did 


Accent Put On Study 
Of Bombing Results 
Exhaustive study of the ef- 
fect of bombing In Europe still 
continues, while a like inves- 
tigation is getting started in 
Japan, where the targets and 
the types of bombs used were 
quite different. 

“For the first time in his- 
tory," said AAF Chief Gen. H. 
H. Arnold, ‘‘a major world 
power (Japan) capitulated 
with its armies still intact. The 
B-29 was responsible." 

Obviously such unprecedent- 
ed results of combat are a 
matter of major interest to the 
Army and to the people of this 
country. Investigation will be 
long and complete. Top study 
will gage results of the two 
atomic bombs dropped on 
Hiroshima and Nagasaki. 

Until the world security or- 
ganization is effective, U. S. 
armed forces will hold all of 
Its technological secrets under 
tight restrictions. World-wide 
controversy over atomic know- 
how, now in possesssion of 


HIGH SPEED "FENCED 
P-61C Black Widow has "picket fence 


Military Lines Up Vast System of Air Bases; 
Also Accents Key Study of Bombing Results 


Coming Up 
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not practice sane flying, _ 
lations would be stiffened 
again. 

This time Mr. Geisse says 
that American communities 
will not tolerate airports 
their midst if low flying and 
unsightly field premises 
continued. 

The personal flying frater- 
nity will need more airp--‘- 
if it is to thrive, he points 
Therefore, pilots should do 
erything in their power to 
the favor of the public, 
suggests that they stop buzz- 
ing houses, go around instead 
of over communities. — J — 
flying low insofar as . 

Trucks passing in streets 
actually make more noise than 
airplanes do, but people 
not used to the airplanes. 
Probably technologists — 
curtail airplane noise, 
more consideration regarding 
the din is recommended "" 
they do. 

Some airport shabbines 
caused by lack of capital for 
improvements 




agers can readily make their 
premises look better as 
matter of pride. 

Notable Progress Achieved 


At present more the 
score of both civilian and gov- 
ernmental organizations, par- 
ticularly schools, are promot- 
ing projects in various aviation 
fields, says the Air Transport 
Assn. 

It is estimated that 96% of 
the colleges and universities 
in the U. S. now recognize 
aeronautics as an elective sci- 
ence, with curricula ranging 
from 4-5 yr. study in aero- 
nautical engineering down to 
summer school short courses 
lasting only a few weeks. 

Secondary schools in states 
representing 50% of the popu- 
lation have also made compre- 
hensive peacetime aviation 
programs. 

The whole aviation educa- 
tional program has teen i ' 
a considerable boost witt 
AAF’s gift of some $38,000,000 
worth of aircraft equipment 
to non-profit schools for 
flying activities. 



Douglas XB-42, sometimes called "Mixma 
wing) driving contra-rotating propellers. With spei 
laminar flow wing, also observe how main landing 
latter craft included in special article on new Douglas types, page 108). 


Mechs Get Refreshers 
A mechanics’ refresher train- 
ing program has been set up 
in AAF, in cooperation with 
CAA, and many of the 1,400,- 
000 AAF personnel now being 
released will receive CAA me- 
chanic certificates prior tc 
' ' discharge. The mechan- 
re seriously needed in ail 
transport and other air serv- 

A sample examination at 
_ oiling Field, Washington, D. 
C., revealed that many AAF 
mechanics are weak in civil 
regulations and regarding 
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Made of Mazlo Magnesium, 
this new lightweight seat, 
designed by Douglas Air- 
craft Company engineers, reduces the weight per 21- 
passenger plane by 147 pounds. Yet it costs but 
slightly more than half the price of the old type chairs. 
This savings in weight alone, can mean an added 
passenger, or the revenue on 147 pounds of cargo. 

Here's something to think about when designing 
tomorrow's passenger, cargo and personal planes. 
Magnesium alloys give the required strength and de- 
pendability, along with maximum savings in weight. 

American Magnesium engineers will gladly sit 
down with you and help you employ magnesium to 
best advantage. Write Aluminum Company of 
America, Sales Agent for American Magnesium 
Products, 1713 Gulf Building, Pittsburgh 19, Penna. 
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PRODUCTS 
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* CANADIAN NOTES * 




FOOLER FOR SPOTTERS 


THE WASHINGTON 
WINDSOCK 

By BLAINE STUBBLEFIELD 



Top officials of the Navy still do n 
power’s main forte is as a support of naval aviation. 
They merely say that aviation should be further "inte- 
grated'' with the fleet. 

All other weapons became as obsolete as the bow and 
arrow when the atom bombs went off over Japan — in 
the opinion of one high military authority. Probably 
exaggerated, but worth thinking about. 

Opinion differs on the terror of atomic bombing. Some 
observers, after saying that this weapon will be too 
costly for use on any but major military and production 

installations, go on to contend that, w 

accented, war would be quicker and i 


The year 1944 will begin an era of vacation flying 
imagined by few. Aero staterooms, bars, meals, amuse- 
ments, noiseless and vibrationless comfort, and depend- 
able schedules, will attract thousands of long- trippers, 
"" ” — * moderate prices to foreign 


all seasons. Past 

places never before reachable to two-weekers w 
new thing in the world. 

CAA methods and facilities already are standard in 
Canada and Mexico. The TJ. S. airline administrative 
system is available to all other American countries, some 
' ' ' join in the hope that airline practice! 


Peace brings resumption of the old battle by the rail- 
roads and steamship lines for an "integrated" TJ. S. 
transportation system, including also air, buslines, and 
pipelines (see article, page 185). Key objective is to 
file aviation's competitive teeth. Those who believe 
that this would rob the country of air transport's bril- 
liant promise in public service, will have a hard fight 
to prevent a damaging compromise of this issue. 

Combination aircraft, featuring both vertical-lift and 
horizontal flying facilities, have been suggested by 
NACA engineers as a basic design for experimentation. 
In the opinion of some civil aviation officials in gov- 
ernment, these machines look like the beginning of a 
type that will have enough utility for a mass market. 
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aircraft engines are being tiont 
offered by Surplus Property with 
Div. of RPC, Washington, usab 
D. C. Engines are in two cate- no fi 
gories: (1) Standard types and tend 
models approved for and cur- othe: 
rently used in commercial and have 
private aviation, or suited to a othe: 
present market in aviation, and 
and (2) obsolete models and madi 
those unsuited without ex- cont: 
tensive modification. Category engii 
1 engines will be sold at prices aircr 
bearing fair relationship to insp< 
manufacturers’ prices for same . 
type of engine and Category 2 H 
units at prices bringing maxi- 
mum net return to govern- Di: 
ment. Prod 

The sale is a request for bids, cy o 
which will be received from Prod 
Oct. 1 through Nov. 14 and posei 
opened on Nov. 15. After prices WPE 
have been established for en- effec 
gines of same model and "re- WPE 
ported condition," sales will be recte 
made for an amount equal to durir 
or above the price set for en- Th 
gines of the same group. trol 
Engines are located at 75 Airci 
points in 26 states, and ap- (ASt 
proximately half of the units thori 
are installed in planes, others solve 
are crated or coated with the 
preservative. Dismantling for gram 
inspection will not be permit- ing 
ted. fedei 

Of the total offered, there Pri 
are 234 Franklins, 151 Jacobs, Boar 
4,658 Lycomings, 3,570 Allisons, polic 
244 Packards, 4,263 P & W’s. forge 
and 5.953 Wrights. About 26 resur 
percent are under 400 hp., 25 mlnii 
percent 400-650 hp„ 44 per- izatic 
cent 800-1,200 hp., and 5 per- nent! 
cent over 1.200 hp. About 306 bers 
are new, 332 used but recondi- Presi 


Much will be heard, begin- 
ning now, of the "interim 
period" in air warfare. Just as 
our military aviation was be- 
ginning to develop under the 

raised by supersonic airfoils, 
high-power engines, jet pro- 
pulsion— and the increased 
performances that go with 
them, plus all manner of 


be made until Congress itself 

decides. One informed spokes- 
man for AAP recently said 
that the Army should main- 
tain a force of 7,500 planes, 
manned by 700,000 personnel. 
But the needs of AAP have 
been estimated by others at 


Sec. James Forrestal of the 
Navy stated not long ago that 
the fleet should have about 400 
ships and 8,000 aircraft in ac- 
tive commission. But Navy 
press representatives have 
shown a news reel in which an 
air arm of 12,000 planes is 


attack and more protection for 
personnel and better com- 
munications — a whole realm 
of un-manned, guided pow- 
ered missiles was suddenly 
brought in. This means “sig- 

Rocket and jet-powered 
bombs, carrying explosives, 
fire, chemicals, gas, and of 
course the incrediole atomic 
disintegrator of life and prop- 
erty. seem destined extensively 
to displace airplanes, as we 
now know them, for combat 

General of the Army H. H. 
Arnold. Chief of the Air 
Forces, addressing himself to 
the nation as he prepared to 
relinquish his large task, pic- 
tured air war in the future as 
moving over from the strate- 
gic bomber to missies guided 
by reactions to heat, light, or 
metal in the target, or by air- 
borne television. These reac- 
tion-propelled missies, he 
said, will have a speed that 
will make them nearly impos- 
sible to shoot down. 

The General also anticipated 
new communications which 
will make possible precision 
coordination of air and ground 
forces, also extraordinary 
techniques for launching, land- 
ing, and supplying airborne 
forces, which can be dropped 
completely equipped at any 
point in the world in a few 


Vice Adm. Marc A. Mitscher, 
deputy chief of naval opera- 
tions (air) stated that U.S. 
45,000-ton carriers should po- 
lice the oceans at all times; 
4,300 aviators and 2.600 crew- 
men should be trained each 
year; and 3.000 new planes 
should be added each year. 

Engine Industry Yoked 
By Heavy Surpluses 
The aircraft engine industry 
is seriously threatened by its 
war surplus. It is unofficially 
estimated that 100,000 new en- 
gines of all sizes and types 
were in "pipelines" from fac- 
tory to war fronts on V-J Day. 
About 671.000 engines were 
produced for Army, Navy, and 
export in the 4-yr. period end- 
ing with 1944. An undeter- 
minable number of that total, 
new and overhauled, will be 
available to surplus, in addi- 
tion to the pipeline engines. 

Most engineers agree that 
high-altitude combat-type en- 


models, could be converted for 
commercial use. But there 
would really be no point in 
conversion, with thousands of 
"civilian" types in surplus, 
mainly used in war on trans- 
ports and trainers. 

It is expected that the mar- 
ket will quickly absorb all the 
small engines suitable for per- 
sonal and light transport 
planes. But engines in the 
800-hp.-plus class remain in 
quantity, it is said, to sup- 
ply world air transport for 
years. Of course all existing 
engines will be obsoleted in 
time by design improvement, 
and there's the factor of the 
shift to turbines and jets. 

In an initial test-sale, -ap- 
proximately 19,000 surplus wat, 


curity, Gen. Arnold said, 
should be a balanced combina- 
tion of maximum striking 
power, shortest possible period 
of build-up, and minimum ex- 
penditures. 

In the interim, the General 
said, the nation will continue 
its development of heavy 
bombers, like the Boeing B-29, 
and other combat planes, with 
intensive research on new 
types. 

No authoritative statements 
on peacetime air power can 


PRODUCER TO CONSUMER’ 


Military Designers Face Interim Problems; 
Engine Industry Yoked by Heavy Surpluses 


AVIATION, Oc 


211 




PX 


er 


by LEAR, Incorporated 


Powers of the Board, i 
some other agency that may 
be set up to replace it, wi" 
involved with the inevitable 
controversy over unification of 

defense officer in the Cat 
Contract Terminatior 
Speeded by ATSC 
Air Technical Service < 
mand at Wright Field is ex- 
pediting the settlement 
9,800 Air Force war produc- 
tion contracts spread ai 
2,900 prime contractors 
aggregating 511,000,000,00 
AAF equipment, in force on 
V-J Day. A majority of the 
contracts were completely ter- 
minated with announcement 
of Japan's surrender, but 
some were subject only to par- 
tial cutbacks, and many for 
experimental work were not 
disturbed at all- 
ot these thousands of firms 
drafted for wartime aviation 


industry. 

ATSC, under tl . 
of Maj. Gen. Hugh J. Knerr, 
is the AAF procurement agen- 
cy. and it is also responsible 
for the equitable termination 
of the contracts. Each war 
procurement agency termi- 


js its 0'..„ - 

policy direction of the Office of 
Contract Termination. 

ATSC's Readjustment _ 
had already processed 11,076 
contract terminations when 
Japan surrendered, settling 
9,042 of them. Average time 
required for settling fixed-price 


t 8 mo. ' 


duced i 
3.4 mo. 

The work is carried 
specialists in contract 
nation, at 114 AAF centers 
throughout the country. Ob- 
jective is to pay off claims or 
make loans in amounts due 
contractors, clear their plants 
of government-owned tools 
and equipment, and arrange 
for the disposition of their sur- 
plus property, so that conver- 
sion to civilian production may 
be hastened. 

Plant Disposal Problems 
Cited in Surplus Study 

Disposition of aircraft plants, 
mostly owned by the govern- 
ment, is a major consideration 
of House and Senate commit- 
tees studying revision of the 
Surplus Property Act. 

Prime problems in surplus 
property are: The . 
appointment of a single 
ministrator to supplant the 
present Surplus Property 
Board, and how to protect 
manufacturers of airframes, 
aircraft engines, propellers, 


id other t 


ir equipment, and 


diate availability of these 
goods, as well as give taxpay- 
ers as much recovery of cosi 



Retail price: 52,095. 


Problem whether to hold 
aircraft plants in stand-by 
condition for emergency is a 
serious one. Some of them are 
well located for industrial 
___. Plants designed for air- 
craft production are not suit- 
able for many other lines of 
manufacture. 

Aircraft Materials Freed 
WPB has exempted surplus 
aircraft materials, both gov- 
ernment and contractor owned, 
from inventory restrictions, 
' ' the manufacture 
of civilian aircraft. 

The directive permi 
ufacturers or aircraft i 
assemblies to receive from 
other such manufacturers and 


nment owning and 
agencies, idle, ex- 

surplus materials 

without regard to invc: 
restrictions. Large surplus 
many materials and compo- 
lents wanted in the produc- 
tion of civilian airplanes are 
eft over from the suddenly- 
itopped war aircraft program. 
CMC Readies Light Engine 
Continental's aircraft divi- 
iion is now going ahead with 
ts new Series C horizontally 
opposed aircooled engines for 
light planes, reports Pres. C. J. 
Reese. Further, company is re- 
designing its 1-1430 12-cyl. 
power plant to obtain more 
horsepower. It is also stated 
that Lockheed Saturn feeder- 
liners will be equipped with 
700-hp. Continentals as stand- 


. FOR THE RECORD 

ward Aircraft^ has purchased 

are already ^ out, ^an^d 'additional 
orter'nddltionnl 'service In nppll- 


IHtlnRs produced ^hy ^Parker All- 




valves. and cylinders. P ** 

fnufacturbig ’right's of Steel 
lldlng Div. of Glol.e-Wernecke 



civilian ®y1ng C, by'cAA brain. 10 

vSrtMta Place while 'l!pot -weld - 
ing. Full pressure is applied 


cost at Boeing aircraft plants. 
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Parks Air College. Curtiss Fly- 
ing School, and Aircraft Bureau 
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INTO THE FUTURE... 

In the peacetime days ahead, new and better automobiles, aircraft, motor 
trucks, tractors and a host of other modern machines will be supplied with 
ever-increasing numbers of newer and still better Bower Roller Bearings. 




Clipper. Months ago Pan American placed an order with Consolidated 
Vultee for a fleet of these sky-giants . . . soon they will become an actuality. 

204 passengers and 7 tons of mail and freight will speed non-stop across 
the North Atlantic to Europe. Daily service to Honolulu and Latin 
America is part of Pan American’s sweeping postwar plan to bring distant 
places closer than they have ever been before. 

These arc the types of planes for which Chandler-Evans builds carbu- 
retors and fuel pumps. The larger planes — with engines from 400 H.P. 
up to the big ones needed by this new sky giant — demand the engineering 
precision and dependability that is built into every CECO product. As 
it is serving the Liberators, Superfortresses, and other big war planes 
today, so will Chandler-Evans supply tomorrow’s greatest air liners. 


CHANDLER-EVANS CORPORATION 


SOUTH MERIDEN 
CONNECTICUT, U.S.A 





by Pan American Airways, 
Penn-Central, Moore-McCor- 
mack Lines, and Northeast 
Airlines, 

Pan American in its peti- 
tion had charged that the 
Board, in awarding trans- 
Atlantic routes to American 
Airlines System and to TWA, 
and granting European exten- 
sions to PAA, had placed the 
latter at a disadvantage espe- 
cially with regard to terminals 
on the Continent. The Board 
denied it had shown "gross 
favoritism” to TWA, denied 
that legal notice of hearing 
was inadequate, and concluded 
that findings in the petition 
do not justify reargument. 

Report on Interim Council; 


kan airline service certificates. 

If the Board issues orders 
in accordance with the exam- 
iners findings. Northwest Air- 


garded as a minor airline 
member, will become one of 
the world's major operators, 
and the long-contemplated 
"over-the-top” route to the 
East will be realized. A cer- 
tificate for Northwest to the 
East, like all other foreign- 
service authorizations, would 
have to be approved by the 
President. It is more than 
likely that another route will 
be authorized through Alaska 
to Russia, and that the Rus- 

United States via the North. 


which can differ with examin- 
ers and make partially or 
wholly adverse decisions. The 
Board will consider the in- 
creasing local pressure for 
short airlines. CAB Chairman 
L. Welch Pogue long ago ex- 
pressed opinion that uncertifi- 
cated services should have 
shortline business on a trial 
basis, and later might be cer- 
tificated. 

The Board is up against a 
problem of compromises, for 
a period of time, between the 
established airlines and the 
non-scheduled lines. If the lat- 
ter succeed in operating on 
regular schedules their very 
name will be a misnomer, 
and there will be no reason 
why the public should not de- 
mand mail service on them. 
In that case there would be 
no essential difference between 


More freedom for expansion 
of non-scheduled air transport 

CAB by Examiners William 
J. Madden and Curtis C. Hen- 
derson. The report suggests 
that no economic control be 
imposed upon non-scheduled 
carriers, except a limitation of 
ten trips a month between 
points served by certificated 


Deny Petition to 
North Atlantic 


Meetings of the Interim 
Council of the Provisional In- 
ternational Civil Aviation Or- 
ganization <PICAO) closed at 
Montreal with satisfactory ac- 


In a terse order less than 
two pages long, CAB declined 
to reopen the "North Atlantic 
Case” in response to a petition 


The examiners advise that 
the distinction between sched- 
uled and non-scheduled oper- 
ators be dropped and that the 
latter be permitted to set up 
fixed schedules of any desired 
frequency, without certifica- 
tion, so long as points served 
do not have certificated airline 
connections. 

In recent years the certifi- 
cated airlines have feared 
eventual harm from non- 
scheduled competition. It is 
the policy of the government 
that its certificated airline 
system, on which it depends 
for carriage of the airmail 
and for special services in 
emergency, shall not be sub- 
jected to damaging competi- 


that eventually there wi 
no distinction, and both 
be subject to the same 
strictlons and privileges. 


Therefore the examiners 
have sought to revise the legal 
clause that exempts non- 
scheduled operations from reg- • 
ulation, to the effect: (1) That 
statistics on such operations 
may be available in future; 
(2) that unauthorized services 
may be prohibited by requir- 
ing non-scheduled operators 
to have operating certificates 
from CAA (not to be confused 
with certificates of conveni- 
ence and necessity issued by 
the Board) ; and (3) that free- 
dom of expansion may be per- 
mitted, aiming for maximum 
employment and for the bene- 
fit of the public. 

The non-scheduled question 
demands early solution be- 
cause returning service men 
want to engage in the busi- 
ness, because of the airplane 
shortage, and because an in- 
creasingly airminded public 
will want to travel off-airlines. 
Examiners found no immedi- 
ate need for action on air car- 
go and charter services, which 
they said are very small. They 
added that non-scheduled 
services are not as yet a threat 
to the certificated airlines. 

This report is merely a rec- 
ommendation to the Board, 


provide 


stop service between Honolulu 
and Wake. 

4. That PAA provide service 
between Noumea, New Cale- 
donia, and Sydney, Australia. 

5. That Alaska Airlines oper- 
ate service between Anchorage 
and Seattle, but shall not 
carry traffic between several 
intermediate points. 

6. 7, 8, 9. That certain minor 
changes be made in the cer- 
tificates of PAA and Western 
Airlines’ Canadian and Alas- 


QUICK RECONVERSION 


Examiners Advise Broad N-S Expansion; 
No Threat Yet Seen to Regular Carriers 
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DESIGN ADVANTAGES 

in overall size and capacity.. 


.BEARINGS: 


HYATT 



The design engineer who has a large selection of 
bearings to choose from, each differing in over- 
all size and load-carrying capacity though fitting 
the same shaft, will find the task 'of designing 
greatly simplified. 

If the load is light he may select the narrow 
width of the medium series — gaining in economy 
of cost, weight and space. If loads are heavy 
and the permissible outside diameter is limited, 
there are the wide and duplex widths of this same 


series. If loads are heavy and axial space is not 
available, the narrow and wide widths of the 
medium series provide increased capacity by 
increasing the annulus size. 

These five combinations are available for 
most of the standard bearing bore sizes. All 
are manufactured from the same select ma- 
terials and with the same precision to provide 
quiet, care-free operation. Ask for our Hy-Load 
Bearing Bulletin. 


HYATT BEARINGS DIVISION • GENERAL MOTORS CORPORATION 

Harrison, New Jersey • Chicago • Detroit • Pittsburgh • Oakland, California 
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Again, Revere is ready 


^ ^ ^ ^ ^ ^ 


Revere mecals are impartial. They don't care whether they are used for 
battleships or baby carriages, for rockets or refrigerators, for primers 
or piping. That is why there are no difficult reconversion problems at 
Revere to slow down production of copper, brass, bronze, aluminum, 
magnesium, steel. 

We are ready now to fill industry's peacetime needs. 


Revere hopes that, in the conflict just ended, what we v 
gigantic opening battle for better living. To fight this wa 
needs materials and the products of industry on a scale 
than that which won military victory. 

One inevitable result of Revere's war effort is that not on 
to produce, but our ability to give service, have been exp 
times. Revere research has probed further and further. F 
nical Advisors are armed with greater knowledge and 
New methods and new machines may save precious tim 


ir ability 


With all these enhanced resout 
creative spirit and, by supplying 
of life the rich, joyous thing it ca 
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This is the third in a series of advertisements concerning the future of Aviation . . . in America 



American Business is 
Growing Wings 


M AKING America strong in the 
air, and thereby assuring Na- 
tional Security, is a program which 
will have the wholehearted coopera- 
tion of American Business as well as 
the support of John Q. Citizen, Gov- 
ernment, and the Aircraft Industry. 
And American Business, giving this 
support, will of course gain many 
benefits from the conversion of our 
increasing aviation skills and capaci- 
ties to the ways of peace. 

Just as aviation has helped to solve 
the problems of logistics in wartime, 


so will aviation provide industry and 
business with new tools for shrinking 
the distance between markets, for 
opening new channels of distribution, 
and for achieving quick and ready ac- 



As industry takes advantage of the 
facilities offered by aviation in the days 
ahead, it will thereby contribute to the 
further development of aeronautical 
science in America — for example, by 
using such new aircraft as the heli- 
copter on many assignments for which 


this^ craft is especially adaptable and 

For these and many other reasons, 
American Business will do its part to 
make our Nation a great peacetime air 
power, working for Security and Per- 
manent Peace. 

At Bell Aircraft, we shall continue to 
utilize the ingenuity and research that 
helped to develop many of our victori- 
ous aerial weapons toestablish aviation 
and air power as a partner in progress 
to Business and to all mankind. 

•fc Buy War Bonds and Speed Victory -pc 



NIAGARA FRONTIER DIVISION 

Buffalo 5, ff. r. 

I cobra (P-39) and Kingeobra (P-63 )— Fighters 
racomet — America’s First Jet Propelled Plane 
The Bell Helicopter 

ORDNANCE DIVISION 

Burlington, VL 


Flexible Gun Mounts and other military materials 

GEORGIA DIVISION 

Marietta, Ga. 

Belt Built B-29 Superfortress 
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ADDING IT UP By RAY HOADLEY 

Unfilled Orders. It was In July of 1940 that unfilled 
orders of the aircraft industry topped the 51,000.000,000 
mark for the first time. Today, military contracts 
remaining on the books of 14 of the prime aircraft pro- 
ducers amount to $1,431,809,000, as shown by the list 
tabulated elsewhere on this page. Thus at the first blush 
of reconversion the industry emerges with a backlog of 
more than $1,500,000,000 to carry it through the next 18 
mo., as far as government work is concerned. And more 
will be added, possibly another billion dollars or so, 
unless Congress shies away from making the necessary 
appropriations available for experiment, development, 
and new-model production. 

Contrast to 1939. Just how well the industry as a whole 
has fared in the initial stage of reconversion may be 
seen from the fact that its 1939 volume (including a 
large amount of British and French business) totaled 
only $278,000,000. Right now Douglas and Lockheed 
together have more than that amount of commercial 
transport business on their books. 

Engine Companies. Backlogs of Curtiss-Wright and 
United Aircraft are not included in the compilation of 
the 14 companies. Both companies continue to hold 
engine, plane, and propeller contracts from the govern- 
ment in substantial volume. Even so, it would appear 
that these integrated companies which produced an 
aggregate of nearly $2,500,000,000 of aircraft last year, 
will be among the hardest hit, relatively speaking, in 
the industry. Certainly, the surplus disposal problem 
will be tougher for them than for most others. 

Stock Market. Wall Street took the cancellation of 
billions of dollars of aircraft war contracts more or less 
without batting an eye. All things considered, the air- 
craft stocks put in a very credible performance through- 
out the confusion attendant upon the end of the war. 
What selling there was of aircraft shares was concen- 
trated largely in Curtiss-Wright and in United Aircraft 
common, the only air stocks to sell down, during August, 
to new low ground for the year. 

Profit Margins. Aircraft makers, at this writing, are not 
ready to hazard a guess yet on the profit outlook for the 
remainder of their military business. With smaller 
numbers of planes being produced, it is expected that 
unit prices are likely to go up. And the fact that most 
subcontracts have been cancelled should prove an aid 
in bolstering profit margins. 

Lifting Controls. The aircraft industry is now com- 
pletely free of WPB controls, the first war industry to 
achieve this status. 

Airline Earnings. As expected, profits chalked up by 
the domestic airlines for the first half of 1945 estab- 
lished new high records in reflection of continuous war- 
time traffic gains. However, a word of explanation is 
needed. The CAB lias recommended that the airmail 
rate for the "Big Four” be cut to 45C per ton-mile 
instead of the 32C previously proposed and the 60c rate 
now prevailing. If the rate as proposed goes into effect, 
retroactive to Jan. 1, current earnings statements would 
have to be revised quite substantially. American and 
Eastern, for example, have been accruing mail pay on 
a 32C basis. Their earnings would be larger than 
reported. On the other haifd, TWA and United, which 
have been accruing mail pay at the present 60C rate, 
would show declines. 

Profit Adjustments. Effect of the proposed airmail rate 
cut would be to increase American’s six months' net 
from $1.79 a share, as reported, to $2.21, while Eastern's 
profits would edge up from S1.45 a share to $1.62 a share. 
At the same time the profits of TWA for the six months 
would slide from $1.73 down to $1.05 while those of 
United would slump from $2.40 a share to $1.80 a share, 
on an adjusted basis. 
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NEW DEPARTURE 



First Yellow Taxicab 



First Self-Sealed 
lubricated-for-Life 
Mine Car Bearing 




First Fan and 
Pump Shaft 
Bearing Self-Sealed and 
Lubricated-for-Life 
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First Engine with 
Cylinders Cast en Bloc 




First Dual-Purpose 
Ball Bearing 
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Rockwell Hardness Tester 


l MOTORS • BRISTOL, CONNECTICUT • DETROI 
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The dependability of molybdenum steels 
has been thoroughly established by their 
performance in aircraft engines. 



CLIMAX FURNISHES AUTHORITATIVE ENGINEERINS 
DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED • 
FERROMOLYBDENUM ."CALCIUM MOLYBDATE" 
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Carbon Restoration Pro 


Self-Sealing Couplings 8 
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Copper-Base Alloy Progress 9 
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This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 
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A DRAWING BOARD IN A 


&/.. 


but Acme Aluminum Castings Service 


does include engineering design 


WE don’t pat our drawing boards right out on the 
foundry floor. But Acme does offer a design service 
which has proved helpful to many users of Acme Per- 
manent Mold Aluminum Castings. Acme engineers, 
through their long experience in making tools and 
patterns, and in working with aluminum and its 
alloys, can frequently suggest constructive changes 
in design. Such a change may, for instance, lead to 
the use of less metal with no sacrifice in casting 
strength, and a saving to the customer. 


Whether or not you call upon the advisory service of 
Acme engineers, you will gain the benefit of modern 
production facilities and quality control in the pro- 
duction of your castings. Acme facilities include pat- 
tern and tool shop, as well as one of today’s most 
modernly equipped foundries. Close temperature 
control and rigid inspection methods guard the 
quality of every Acme casting. 


Submit your castings problems to the Acme organi- 
zation. You’ll find that Acme experience and Acme 
facilities will help you enjoy higher production rates 
and lower production costs. 


ft 


i, \_$n€. 


\ PftTTEBHS • TOOLS • ALUMINUM, BRASS. BRONZE CASTINGS • ENGINEERING y 1 
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Aeroprops for Extra Service Smiles 


This General Motors Propeller Is Engineered 
for Easy Maintenance 


This war has proved that easy 
maintenance is a "must” in any 
aircraft part. That’s one of many 
reasons why the Aeroprop is in 
such demand today, and why it 
will serve you so well tomorrow. 

The Aeroprop is remarkably 
clean and simple in design. It can 
be inspected and serviced in record 
time. A single blade, or the com- 
plete propeller, can be removed 


and replaced in a matter of min- 
utes. In war, that means fewer 
hours wasted on the ground. In 
peace, Aeroprop simplicity will 
help to shorten maintenance time 
and contribute to the economy, 
efficiency, and reliability of com- 
mercial flying. 

This General Motors Propeller 
is one of many war-proved de- 
velopments that will serve the fly- 


ing public when the achievements 
of America’s aircraft and accessory 
industries are converted to planes 
of peace. 



A 


eroprop 


• STRONG • RELIABLE 


AEROPRODUCTS DIVISION ■ GENERAL MOTORS CORPORATION • DAYTON, OHIO 












And now. . . . 

ENT FOR THE /IlKPOKT 


Since 1932, we have manufactured 
tens of thousands of welded tubular as- 
semblies and forgings for aircraft . . . 
building precision-made parts for most 
larger aircraft producers. 

Now, we also are manufacturing many 
articles of Ramp and Hangar Equipment 
for the Airlines . . . "ground" equip- 
ment so necessary in keeping vital war- 
time air traffic "on the move." 

Requirements of Ramp and Hangar 
Equipment manufacturing for the Air- 
lines are varied. Only a few items are of 
standard design and specification per- 
mitting the economies and improvements 
possible in production line procedure. 
Whether the need- is of individual or 
standard specification, we are fully 
staffed and equipped to produce as or- 
dered. 

A letter of inquiry from you will bring 
you full information regarding Airlines' 
"Equipment for the ^Airport," now! 



AVIATION, 




AVIATION, October, 1945 







g-S&SSSSWS 



DoVen^iomelM^ ?rp rrnortpd 



EEllsIrqm 


offers IMMEDIATE DELIVERY 



DEARBORN GAGE CO. 






He comes back with a superb record > 
a lot of rank, a flock of fruit salad under 
his silver wings. Great guy! Certainly 
lucky to have him in the firm-. . . Later, 
though, you begin to wonder. He’s polite 
and pleasant, but a little aloof. Doesn’t 
seem much interested, or catch on last. 
Often in a fog, day-dreaming. . .You ask 
yourself : Has this boy got anything on 
the ball ? Did I pick a lemon? . . . Pausca 
minute. Put yourself in his place . . . 

You spend years learning, and doing 
the hardest job a man can do. You learn 
each day you fly can be your last. The 
Old Man with the Scythe sits nightly by 
your bedside. You see a man at breakfast 
one morning; that night you gather up 
his stuff to ship home, and his empty 
bunk is awfully hard to take. 

You force yourself to do what your 
mind tells you doesn’t make sense; get 
so tired aloft you don’t think you can 


land; want sleep more than anything, 
but you can't sleep. A hundred times you 
say the hell with it, and decide to quit — 
but don't You miss the missing men, 
think the new guys are goofs . . . Finally 
you fear failure more than getting killed. 

Thenit'sover . . . You want to forget, 
but can't. Back home, you don’t fee! as 
if you belong any more. Normal life isn’t 
normal. No job is as important as what 
you were doing. You can't get interested, 
wonder if you’ll ever fit — and worry . . . 



The best remedy is time. The country 
spent a lot to teach this man to live 
dangerously and die ; you can afford the 
few months he needs to settle his nerves 
and spirit, to readjust to a new life, new 


capacities and responsibilities. Give him 
time — to make up for all the living time 
he has lost Because this man is one of 
the best, by any standard. Understanding 
him now is more important than his 
understanding the job or your business 
. . . essential for his future, and for your 
investment in him! 

This advertisement is published in 
behalf of returned airmen by the maker 
of the aircraft engine used in 
training most bomber pilots , 

... the Jacobs engine that ^ 
deliveredmorefiighthours— 
between major overhauls, 
more performance with less 
maintenancethananyengine 
onrecord. Jacobsmilitaryreo 1 
ord is the best assurance that Jacobs 


will prove a better peacetime investment 
. . . Jacobs Aircraft Engine Company, 
a Division of Republic Industries, Inc. 


4jacobs. 

““ A Division of Republic Industries. Inc. 


Pottstown, Pa. 
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Aircraft Parts 
& Field Units 


Motor-Driven Dry Air Pump 

“ — U upnlicatioiwc^r-'- 


Eclipse-Pioneer Div„ Bondix Aviation 
Corp., Teterboro, N. J.. has produced new 
lightweight motor-driven explosion-proof 
dry air pump requiring no lubrication. 
Pump provides theoretical airflow of 1 . 1 




Two-Way Radio 108 

^ Weighing I'Mb. in <ue.. two-way radio 


broaScast ea fece nnd "•“"‘•anl 

adaptable as aircraft interphone. Range 
signal can be eliminated by means of tog- 
gle switch.— AVIATION, Oct., '45. 
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BE WAN /cm you 
CANTmosmmm 

BROTHER/ 


Soyour letters come bock all balled up! Sentences 
transposed, new words substituted, erasures in evi- 
dence, margins mangled, and you heap the blame 
on your steno's head . 



Don’t do it. 

It may not be all her fault. First take a look at 
the chair she's forced to use. If it cramps her mus- 
cles, curves her spine and frays 
her nerves, re place it with a 

Cramer Posture Chair. 

Accuracy isn’t accidental. 

Often it’s the result of scien- 
tific seating comfort such as 

Cramer Posture Chairs 

provide. 


CHAIH COMPANY 


1205 CHXULOTTf STREET • KANSAS CITY 6, MO. 
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A HALF CENTURY OF PROTECTION 

. . . to the Product J of Our J! at ion 
and iti 3nduitriei in Peace and War 


Airplane engine and parts manufacturers were up against it for a grease- 
to prevent corrosion. Angier of Framingham produced it in 
which more than meets any specification ever drawn for a 

of Canada engines were in trouble because of damage from 
while enroute overseas. Angier helped to eliminate this trouble 


ANGIER CORPORATION 

CORROSION PREVENTIVE AND WATERPROOF PAPERS 

FRAMINGHAM, MASSACHUSETTS 
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GIVE THE TOWER A BREAK! 



and single webs of Alclad sheet, the 
webs being stiffened by vertical mem- 
bers of that section. The middle spar 
was a braced girder built up from 
drawn sections. In the outer wings all 
three spars were of similar construc- 
tion, with extruded bulb angle and 
plate webs suitably stiffened. 

Ribs had solid sheet webs with ver- 
tical stiffeners, and they were slotted 
to accommodate tubular stringers, to 
which they were attached by pressed 
collars. The wing was covered 
throughout by Alclad sheet. Riveting 
was flush, all exposed joints in the skin 
being joggled or butted. Flush rivet- 
ing was achieved by dimpling. Be- 
tween the front and rear spars through- 
out, and in the leading edge outboard 
of the engines, the skin was supported 
on tubular stringers. The leading edge 
between the engines and hull was de- 
tachable (for access to fuel lines, en- 
gine controls, etc), the stringers of this 
portion being of "Z” form. The three 
main spars, top skin, and stringers 
were continuous across the hull. Front 
and rear spars were attached to speci- 
ally strengthened frames in the hull. 

Beneath the wing, pockets were pro- 
vided to accommodate the wing float 
struts when the floats were retracted. 
Ailerons were of normal construction 
with fabric covering. Flaps were 
metal-covered, and each was supported 
on two curved tracks and operated by 
a push rod. These push rods were 
coupled to a layshaft which was oper- 
ated by hydraulic jacks and arranged 
to synchronize the movement of the 
flaps. 

Constructed in one piece, the tail 
plane was built on two spars. It was 
attached to the hull at specially 
strengthened frames. The balanced e' .- 
vators were built in two halves, which 
were coupled by torque tubes through 
the hull. Elevators were fabric covered 
and fitted with trim tabs. 

A crew of four was carried, and 
provided were sleeping quarters, galley, 
and engineer’s bench fitted with tools. 
Owing to the craft’s experimental na- 
ture, no armament was fitted, but pro- 
vision was made for inclusion of power 

Estimated performance without arm- 
ament was as follows : Top speed, 280 
mph., at sea level; 302 mph. at 5,570 
ft.; and 306 mph. at 15,000 ft. 

With mid-upper and tail turrets 
mounted, the following top speeds were 
estimated : 268 mph. at sea level ; 302 
mph. at 5,570 ft.; and 306 mph. at 
15,000 feet. Cruising at 200 mph., 
range was put at 1,500 mi. 

It is stated that the Blackburn B-20 
performed very satisfactorily both on 
the water and in the air, the retract- 
able hull bottom operating successfully. 
Work on the prototype was unfortun- 
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TUBING • TUBULAR F 




PLANNING new equipment? 
Consider performance re- 
cords of AltALOY tubing in 
hundreds of applications. 

Made in stainless, low car- 
bon, high carbon, alloys and 
Monel metal. Also bimetal 
in any combination of met- 
als. In welded, seamless or 
spiral brazed construction. 

Sizes I 
meter. 


> Vs-inch outside dia- 


DESIGNING or redesigning 
parts? New low-cost method 

originated by ACAIOY 

coils a variety of metals into 
tubular forms. 

Outside diameter to four 
inches; length to 22 feet; 
thickness to 16 gauge. 

• 

Write for 

detailed information to 



AGALOY tubing company 

M MILL: SPRINGFIELD, OHIO 

EXECUTIVE AND SALES OFFICES: 1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
CHICAGO OFFICE: 221 NORTH LA SALLE STREET, CHICAGO 1, ILLINOIS 
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"//sees /t/V exr//VG(//stV£/e 
rmr& #£Auy nw/e-neooF/" 


Safety engineers don’t use extinguishers. Actually, it’s the 
employees who are your real fire-fighters. 

That’s why Randolph “4”, lightweight and easy to use, is ideal 
for the amateur. Just ONE HAND snaps this unit from its bracket 
. . . one trigger-touch sends carbon dioxide gas deep into the blaze 
— kills the fire in split-secondsl 

A dry, odorless gas, carbon dioxide cannot damage equipment or 
conduct electricity. It leaves no stain or mess . . . actually disappears 
when the fire is out! Approved by Underwriters’ Laboratories. 



RmmPH LABORATORIES! 0 * 


8 EAST KINZIE STREET 
CHICAGO 11, ILL, U. S. A. 


ately brought to an end by an accident, 
and although a second design had 
been begun embodying similar features 
to the B-20), further work had to be 
postponed since wartime demands ab- 
sorbed all available design and factory 
capacity. Nevertheless, it is said that 
the Blackburn company still considers 
the project a sound one, and further 
developments may mature later. 


Don't Sell Industry Short 

(Continued from page 107) 
on a new model which, for some reason 
or other, does not click. But this is 
the gamble inherent in the aircraft in- 
dustry at its present stage of develop- 
ment. 

Today the industry is in the throes of 
contract settlement, a winding-up pro- 
cess that is working out much better 
than was thought possible 18 mo. ago. 
Fortunately, many companies switched 
earlier this year from cost-plus-fixcd- 
fee to fixed-price contracts, thereby 
making final settlement more definite 
and easier to handle. In some cases, 
•pre-termination settlements were nego- 
tiated with the Army and Navy. 

Furthermore the government and the 
industry have had sufficient experience 
by now to wind up the job of settling 
around $35,000,000,000 in newly termi- 
nated contracts. Readjustment officials 
estimate that, if war contractors sub- 
mit their claims promptly, contracts 
can be settled in 4-6 mo. Some of the 
larger and more difficult ones, they con- 
cede, may take 6-12 mo. The War 
Department now has 12,000 employees 
assigned to settlement work against 
4,100 a year ago, while the Navy has 
3,600 people on the task against 1,200 
a year ago. 

The surplus disposal situation is 
probably the most discouraging spot in 
the whole picture, as far as the govern- 
ment is concerned. Due to faulty legis- 
lation, cumbersome administration, and 
constant changes in top-flight person- 
nel, the Surplus Property Board has 
almost come a cropper. Reorganization 
plans for the board are now before 
Congress — at the 1 1th hour. 

Aside from the government angle the 
surplus disposal problem will be a 
much more severe headache for the 
engine makers than for the rest of the 
industry. There are around 800,000 
surplus aircraft power plants, thou- 
sands of which lie unpacked at depots 
all over the world. 

With an estimated 11,000 planes and 
800,000 engines on its hands, the gov- 
ernment has the choice of scrapping 
most of these goods or directing their 
sale in competition with industry. 
However, no matter what the solution, 
the situation isn’t as bad as it was 
after the last war, due to the rapid 
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"NO VENTILATING OR AIR-CONDITIONING 
SYSTEM IS BETTER THAN ITS AIR DISTRIBUTION". 

When large volumes of ventilating air eve forced 
into a plane cabin, drafts occur— unless ANEMO- 
STATS are used. The patented ANEMOSTAT is an 
air-diffusing device without moving parts. It is 
easily installed on any aircraft ventilating or hot- 
air heating system. It assures draftless distribution 
of any volume of cooled or heated air at any 
velocity. 

During the last 25 years, more than 50,000 instal- 
lations throughout the world have proven that 
efficient air-distribution is synonymous with ANEM- 
OSTAT— the "business-end" of air-conditioning . . . 
and ventilating! 

HERE IS HOW IT WORKS 
The ANEMOSTAT diffuser creates a series of air 
currents flowing away from the device in planes 
or blankets at scientifically correct angles. In ad- 
dition, the ANEMOSTAT creates a series of counter- 
currents of cabin-air which are siphoned into the 
diffuser and mixed with the incoming air streams. 
Thus, 35% of cabin-air is pre-mixed with the in- 


>e "business-end" 0 f Ai 


or heated air before the latter is 
discharged into the cabin. This action is the only 

and it is exclusive 
with ANEMOSTAT! 


ANEMOSTAT estab- 
lishes the required 

cabin temperature before the incoming air reaches 
the passengers — so no blasts of cold or hot air 
are encountered by the occupants. Higher tempera- 
ture differentials are thereby possible . . . resulting 
in smaller volumes of air requiring conditioning. 
Higher air-velocities may be employed with the 
ANEMOSTAT because of its draftless diffusion, so 
smaller ducts and simplification of duct layouts 
naturally follow. Yes, ANEMOSTAT is the "busi- 
ness-end" of air-conditioning — and ventilating! 


Write today for Bulletin which gives you full 
details. There's no obligation I 



ANEMMTAT 

ANEMOSTAT CORPORATION OF AMERICA 
10 East 39th Street, New York 16, N. Y. 


THERE IS AN ANEMOSTAT DESIGNED FOR EVERY AIRCRAFT APPLICATION 
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BRIGGS & STRATTON 


ENGINES NOW ON THEIR 
WAY BACK TO YOU! 



BACKED by an outstar 

4-cycle gasoline 
peacetime activiti 
facilities for pre< 
now producing mi 
dependable, troi 
gasoline engines in a full rar 
models — recognized the wc 
preferred "air-cooled power”. 


greatly expanded 
nufacture, we are 
tore quick-starting, 
Briggs g Stratton 
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CL4RK TRUCTRACTOR DIVISION 

1002 JAMES STREET • BATTLE CREEK, MICHIGAN 
I would like a copy of your book "CLARK CARLOADER METHOD" 
Name 


Out of this book stemmed the material handling princi- 
ples and methods that have enabled the Army and Navy 
to successfully handle in this war the burden of supplies, 
munitions and equipment. Uje |ho co( , pon bclo „ for yoor cop/ . 


1. Exclude oxygen from the seat 
of the flame (known as "blanketing" ) , 
or dilute the oxygen with an inert gas 
so that the mixture will no longer sup- 
port combustion (known as “smother- 
ing”). 

2. Cool the material to a temperature 
below the ignition point and maintain 
this cooling for sufficient time to pre- 

3. Blow out the fire, such as in the 
extinguishment of a match, a candle, 
or other devices such ns those having 

It is to be noted that a few sub- 
stances, such as solid nitrocellulose in 
the form of gunpowder or dry film, re- 
lease free oxygen when once ignited 
and therefore do not respond to the 
first principle. Such materials cannot 
he extinguished with carbon dioxide 
or even by submerging under water. 
Use of the second principle is self- 
explanatory : and the third is effective 
because the passage of air physically 

propagate and thereby removes the 
self-propellant source of ignition and 
cools the material to a point below the 


Extinguishing Agents 

The two most common types of fire 

are carbon dioxide and carbon tetra- 
chloride. As for the C0 5 . this is usu- 
ally provided in the airplane via a piped 
installation for engine protections and 
in portable form for passenger cabin 
and crew quarters. Carbon tetrachlo- 
ride is supplied in the form of 1-qt. 
hand extinguishers for cabin and crew 

The salient feature of CO, is its 

dilute the atmosphere to a point where 
it will not support combustion. This is 

its natural expansion to a gas, which 
is of course three dimensional in its 
extinguishing effect, penetrating crev- 
ices not accessible to surface blanket- 
ing. Under such conditions, some slight 
benefit is also obtained from the cool- 
ing effect of the gas. which is usually 
colder than — 100 deg. F. when emitted 
from the extinguisher. However, both 
these effects are reduced when CO a is 
used in open air. due to dissipation of 

On contact with flame, carbon tetra- 
chloride generates approximately 2.5 
cu. ft. of gas mixture per pound of 
liquid, or approximately 8.25 cu. ft. of 
gas mixture per quart of liquid. The 
CCL, gas is approximately 5.3 times 
as heavy as air. On contact with flame, 
the mixture consists largely of carbon 
dioxide, with several other gases being 
generated in lesser quantities. These 
gases act as a smothering agent and 
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"know liow" 

in peace ? too 1 


In peace as in war, “know how” is a priceless 
asset of American industry. And over the past fif- 
teen years, in peace as in war. Solar has developed 
an invaluable “know how” in fabricating high tem- 
perature alloy products for the disposition and 
utilization of hot gases. 

Airplane exhaust systems, heat exchangers, jet 
propulsion and gas turbine engine parts are the 
principal products upon which Solar has estab- 
lished and maintained its industry leadership. The 
design, engineering and manufacturing skills which 
have won this recognition will continue to help this 


country remain the foremost military and commer- 
cial air power. They are also now available to man- 
ufacturers in other industries whose problems are 
the production of heat and corrosion resistant 
products. 



TEMPERATURE ALLOY PRODUCTS 


SOLAR AIRCRAFT COMPANY SAN DIEGO 12, CALIF. 0 E S MOINES 5, I A. 


AVIATION, October, 1945 


251 





"EXTRA STOMACH” 


PROTECTING THE SKIN 
OF A FIGHTER’S 


. . . may Myyeat feeace-time Macs 

i<n 3-M ADHESIVES 


Sealing flbreboard jettison tanks against the highly volatile 
aviation gasoline within and the highly destructive moisture 
without is another of the countless wartime jobs which were 
successfully handled with 3-M Adhesives. Today these same 
adhesives are turning their talents to peace-time problems 
ranging all the way from super-speed package sealing to 
sound-deadening the new streamliner trains. With more than 
800 formulae immediately available, and a sales-research 
laboratory ready to develop special formulae when needed, 
it will pay you to investigate the time- and cost-saving features 
of this modern line of adhesives. As the first step, send today 
for a copy of our new booklet, "3-M Adhesives in Industry". 



their effectiveness is somewhat en- 
hanced by the fact that they are rela- 
tively heavy. 

Among the extraneous gases gener- 
ated under combustion is phosgene, 
which is extremely harmful if breathed 
in even minute concentrations. A life 
hazard is therefore attendant to the 
use of this type of extinguisher in un- 
dent Haled areas. There are a number 
of variables which affect the degree of 
hazard, but it is generally agreed that 
concentrations of 2.5% of CCL» vapor 
by volume or less is not lethal for 
durations of exposures up to 30 min. 
under no-ventilation condition. 

Liquid carbon tetrachloride will 
freeze at approximately —8 deg. F., 
therefore it -must be protected from low 
temperature. It is a non-conductor of 
electricity and may be safely used on 
electrical fires. 

Methyl bromide has often been con- 
sidered to replace CO,, since it is about 
3.3 times as heavy as air and therefore 
tends to be more effective as a blanket- 
ing agent. Methyl bromide produces 
less gas per pound of liquid than does 
CO, — the volume being some 4 cu. ft. 
of gas per pound against 8 cu. ft. per 
pound of liquid CO,. On the other hand, 
methyl bromide is heavier in weight 
but liquefies at much lower pressures. 
This means lighter weight cylinders 
and, despite the heavier liquid, permits 
an appreciable weight saving. Methyl 
bromide also does not freeze above 
approximately — 135 deg. F. 

The disadvantage is that methyl bro- 
mide generates such gases as hydro- 
bromic acid, bromophosgene, and free 
bromide, all of which are toxic. Con- 
centrations should not exceed 0.7% by 
volume in unventilatcd areas for per- 
sonnel safety. For this reason, methyl 
bromide is not likely to meet general 
acceptance as a replacement of CO„ 
which is not toxic, except possibly for 
power plant use. 

For building use and for ground 
fighting of airplane fires, the most com- 
mon extinguishing agents are water, 
foam, and CO* Water in the liquid 
state has a tremendous cooling effect 
and the steam produced contributes ma- 
terially because of its blanketing effect. 
Water in emulsified form similar to fog 
is rapidly being accepted because of its 
diluting and cooling abilities. 

Design Considerations 

As previously noted, the principle of 
operation of the type of extinguishing 
agents used in piped installations is the 
dilution of the atmosphere surrounding 
tlie -fire with an inert gas to the extent 
that the atmosphere will not support 
combustion. In most aircraft fires, this 
atmosphere is the slipstream, or some 
such rapidly changing air mass and, 
therefore, practical considerations in- 
troduce a time element into the dilu- 
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tion procedure and defines effective 
dilution as that which will arrest and 
prevent combustion for a given mini- 
mum duration. Tests conducted by the 
Civil Aeronautics Authority indicate 
that this minimum duration is 2 sec. 

It can therefore be said that the 
rale of application should be one-half of 
the total quantity per second. This rate 
of application is most important and 
should not be altered, even with 
changes in quantity of agent. With the 
proportional rate and duration estab- 
lished, the -total quantity becomes a 
function of airflow and it is therefore 
convenient to divide the hazards into 
the following zones : 

Zone 1 : Potential fire areas through 
which flow great quantities of air past 
systematic arrangements of identical 
obstructions, such as engine cylinders. 
These locations should be protected by 
systems which provide equal distribu- 
tion of the extinguishing agent across 
the airflow. The engine proper is the 
most important example of this zone. 


Quantity of CO, Ob.) = 

.035 = Ob. air through zone in 2 
see.) X No. of engine cylinders 


Qua 


tity of Methyl Bromide flb.) = 
02S X Oh. air through zone in 2 
sec.) X No. of engine cylinders 


The total nozzle outlet area should 
be 0.11 sq. in. per pound of agent dis- 
charged. The nozzle feed lines should 
have a cross sectional area of 110 to 
125% of the nozzle feed lines. 

Zone 2: Potential fire areas through 
which flow great quantities of air but 
which are clean aerodynamically. Such 
locations should be protected by an 
arrangement of nozzles or perforated 
tubing which will discharge extinguish- 
ing agent between the air inlet. This 
zone includes such locations as the area 
between the tailpipe and shroud in 
many designs, the oil cooler and scoop, 
induction system ducting, and ducting 
to such units as internal combustion 
type heaters. 

Quantity of Carbon Dioxide (lb.) = 
0.25 X (lb. air through zone in 2 sec.) 

Quantity of Methyl Bromide (lb.) = 
0.20 X (lb. air through zone in 2 sec.) 

Nozzle areas and line sizes are the 
same as for Zone 1. 

Zone 3: Potential fire areas which 
are subject to low airflow rates in com- 
parison with the volume of the zone. 
These zones do not require equality of 
agent distribution but do require rea- 
sonable distribution at an agent dis- 
charge rate sufficient to flood the zone. 
Zone 3 includes such areas as engine 
accessory compartment, internal com- 
bustion heater compartment, and pos- 
sible nacelle or wing compartments. 

Quantity of Carbon Dioxide (lb.) = 
020 X zone volume (cu. ft.) 
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Quantity of Methyl Bromide (lb.) = 
0.16 X zone volume (cu. ft.) 

The total area of the outlets should 
be 0.07 sq. in. per pound per second. 
The cross section area of the feed ring 
should be 100 to 110% of the total out- 
let area, and the main feed lines should 
have an area of 100 to 110% of the feed 
ring area. 

Zone 4 : Potential fire zones through 
which no air flows. These do not re- 
quire equal agent distribution but do 
require sufficient agent to flood the 
zone. Such zones might include hy- 
draulic compartments, inaccessible fuse- 
lage and wing compartments, and tank 

Quantity of CO, (lb.) = 0.14 x zone 
volume (cu. ft.) 

Quantity of Methyl Bromide (lb.) = 
0.11 X zone volume (cu. ft.) 

The outlet and line areas arc the 

The majority of the design data just 
quoted is from CAA Technical Devel- 
opment Note No. 31, titled Design Rec- 
ommendations for Fire Protection of 
Aircraft Poivcr-Plant Installations, 
dated Sept. 1943. Additional data is 
available in this report. 


New Douglas Transports 

( Continued from page 110) 
by airline and military passenger and 
cargo planes which preceded it into 
the air. At 145,000 lb. gross, the craft 
is designed to clear a 50-ft. obstacle 
in less than 3,500 ft. and land at 92 
mph. in less than 2,750 ft 

Introduced shortly after was the 
DC-8, a radical design, 38-48 pas- 
senger commercial craft featuring twin 
V-1710 Allison engines set in the fuse- 
lage driving, via 60-ft. shafts, contra- 
rotating propellers set aft of the 
empennage. 

Engines arc located beneath the 
pilots’ “double bubble” coclipit, acces- 
sible via bombbay type doors to facili- 
tate service, with the shafts extending 
aft under the passenger cabin then up 
through universal joints to a gear box 
at the fuselage tail cone. 

Main cabin has a movable bulkhead 
whereby, within about 20 min., cargo- 
passenger capacity can be varied, thus 
assuring maximum possible payload. 
Optional cabin arrangements are also 
offered to take care of varying airline 
needs, some of which are designed to 
decrease ground crew sizes. One such 
modification, for example, is a com- 
bination built-in door and step, another 
is an additional door set forward of 
the wing. 

Removal of engine nacelles and pro- 
pellers from the wings permits installa- 
tion of shorter and narrower-trcad 
landing gear, as well as lighter struc- 
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This instrument indicates si- 
multaneously during flight the 
percentage of combustible gases 
or oxygen, or both, present in 
the exhaust pipe. 

Engine builders, the Army 
and Navy and Allied Govern- 
ments use them for determin- 
ing the combustion character- 
istics of aviation fuels during 


the varied operating conditions 
that occur in flying. 

These instruments can be 
used in high altitudes and 
can be installed to give almost 
instantaneous, continuous 
readings. 

F or further information write 
to Cities Service or mail the 
coupon below. 


w York 6, N.Y. 
Gentlemen: Please Bend me detailed information 


ibout the Flight Test Power Prover 
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SLEEVE TYPE 


bearing, A 

ANY SIZE 
ANY TYPE 
ANY QUANTITY 


Manufacturers of planes and aviation equip- 
ment have found Johnson Bronze to be an under- 
standing and capable source of supply for their 
sleeve type bearings. Regardless of the kind 
they need . . . cast bronze . . . powdered bronze 
. . . bronze sheet metal . . . steel and bronze . . . 
steel and babbitt or bronze and babbitt . . . we 
can supply them to exact specifications. 
Our more than thirty-five years exclusive 
bearing experience enables us to help decide 
which type of bearing is best suited for each 
application. Why not call in a Johnson engi- 
neer when you need bearings? He will help 
you without obligation. Johnson Bronze 
Company, 620 South Mill St., New Castle, Pa. 


JOHNSON BRONZE 


bearing 

Jfeadcfuarler.i 
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Comfort will keep pace with science and imagination in the planes of 

tomorrow. Because the new airliners — like those before the* war — will 
l»e cushioned with Comfort Engineered U U.S.” Kovlon Foam. 

Here is cushioning material so soft and resilient that it breathes 
comfort . . . through liny air cells imbedded in pure rubber 

latex. Here is a tuftless cushioning material that's naturally 
rli urn. that keeps shape permanently, that’s unburdened with 
ports that could need replacement. Comfort for the 
pjme.n ger, beauty for the plane, lightness and economy for you 
f. . . that’s “U.S.” Kovlon Foam. 

When available again. Koylon will be Comfort Engineered 
in any desired density, depth or degree of lightness. 


/on/ 


(mis 




UNITE)! STATES RUBBER 

{felviitff iy/t icfty/i CPctence 


COMPANY 
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KELLETT 6 STEP PLAN 


ENABLES MANUFACTURERS TO... 

• Cut Design and Production Costs 

• Improve Product Quality 

• Speed and Expand Output 


More than $30,000,000 worth of metal products 
have been produced in Kellctt plants since 1940, 
largely for leading American manufacturing 
organizations for which we are subcontractors. 
These operations developed the unique facilities 
now available to other manufacturers at Kellett, 


for the solution of any type of technical problem 
from the design of a marketable product to its 
production and delivery in quantity. 

Any or all of these 6 basic steps in the Kellett 
Plan are provided in any desired combination foe 
production on prime or sub-contract— 


1 Engineering Design, under a skilled staff of practical engineers. 

2 Tool Design and Manufacture, with ample facilities available. 

3 Photographic Reproduction for loft-template or direct manufacturing 
application. 

4 Experimental Manufacture of single-item or pilot models in metal or wood. 

5 Engineering Testing through mechanical and chemical laboratory evaluation. 

And finally, and most important — 

6 Metal and Wood Manufacture, specializing in sheet metal and welded steel 
assemblies. 


Not least among the advantages of the Kellett 
Plan are the economies it assures in design, 
production and capital expense, through the 
services of a highly skilled, outside technical 
and working force. The Kellett staff operates 
under experienced supervision. Its modern 
plants are specifically equipped to handle com- 
plex engineering and quantity production jobs 



in metal, wood and other materials. 

For detailed information, write to Kellett 
Aircraft Corporation, Department ISC-2, Upper 
Darby (Philadelphia), Pa. An outline of the 
general nature of your present or postwar design 
or production problem would enable us to set 
forth the possible ways in which Kellett may 
prove helpful in solving it. 


LLETT 


* 


* 
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Pratt & Whitneg • Warner • Packard-built Rolls-Rogce • franklin! 



Hagerstown, Indiana • Richmond, Indiana • New Castle, Indiana • Tipton, Indiana . Toronto, Ontario, Canada 
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AROUND THE WORLD 


20 TIMES MONTHLY 

—with Sinclair Oil 



W ITH more planes in service and 
more accommodations for air 
travelers, CHICAGO AND SOUTHERN AlR 
LINES now flies its Douglas Dixieliners 
17,690 miles daily — the equivalent of 
20 times around the world every 
month. 

In this operation over the Valley Level 
Route, from Detroit and Chicago to 


Houston and New Orleans, the Dixie- 
liners use Sinclair Pennsylvania Air- 
craft Oil — have used this lubricant 
exclusively for the past 10 years. It is a 
contributing factor to the safe, depend- 
able, economic operation which has won 
outstanding recognition for Chicago and 
Southern’s Maintenance and Engineer- 
ing Divisions. 




to* foil INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 30,' N. Y. 
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TOtitc fan Budctut $0 f 

THE CLEVELAND PNEUMATIC TOOL COMPANY 


3781 EAST 77th STREET 


Branch Offices in Principal Cities 


CLEVELAND 5, OHIO 
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In recognition of the high standards maintained in Barco’s 
inspection system, the factory has been recently awarded the 
"Approved Quality Rating Control” of the U.S. Army Air Forces. 


BARCO FLEXIBLE JOINTS 


Manufacturing Company, Not Inc., Aircraft Productt Divirion 
1 800 Wlnnemac Avenue, Chicago 40, Illinois 




free Enlerprire — The Cornerstone 
of American Prosperity 


"MOVE IN 


DIRECTION" 
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PORTAGRAPH shortens distance 

from research to production 



DATA FOR 



RESEARCH 


The speed and accuracy that the 
Portagraph photo-copy machine brings 
to all kinds of reproductions have aided 
greatly in the vital functions performed 
by the Research Department of the 
Jessop Steel Co., Washington, Pa. 

Portagraph is used in the metallur- 
gical laboratory for contact printing of 
photographic negatives and photomi- 
crographs, for copying data and instruc- 
tions to be used in the mill. Blueprints, 
tracings, excerpts from technical books 
and papers are rapidly reproduced, al-‘ 
ways with the assurance that copies’ 
will be picture-perfect. ” 

‘‘We consider our Portagraph one 
of the most useful pieces of equipment 
in the department, ” writes J. L. Klein, 
Jessop's Research Metallurgist.“Above 
all, we like the accuracy and readability^ 
with which reproductions are made.” 



9‘/j"x1S"-thc G-'IO Mod- 
el Portagraph can be set up 
anywhere. Electrical timing 
switch guarantees uniform 
excellence of reproduction 

tion. A similar model han- 
dles copies up to 20"x24". 



20"x24" — Contact photo-copies arc 
quick, easy, inexpensive to produce, oil 

cal micro-malic timing switch insures per- 
fect results with inexperienced operators. 


Portagraph provides valuable savings 
in time when there is copying to be 
done. Its simplicity of operation per- 
mits even a novice to do perfect woric 
in a very short while. And Portagraph 
makes prints at only a few cents each ! 


*SPEEt> - v«* SATIinY - SIMPlICUr . fC0N0 thf 



G-13 ROTARY PORTAGRAPH 

has a reproduction capacity 
of 42" in width by any length. 

photo-copies in large volume. 


PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, 315 FOURTH AVENUE, NEW YORK 10, N. Y. 
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FIT THE RELAY 
TO THE JOB. .. 

NOT THE JOB TO THE RELAY 



LINE 


It’s real economy to use relays that are exactly 
suited physically, electrically, and mechanically 
to your application— and it is Struthers-Dunn’s 
business to supply just the unit you need. Today’s 
list totals over 5,312 standard Struthers-Dunn 
types. Each is adaptable to numerous coil and 
design variations . . . but, should it still prove 
impossible to match your specification 
from this list, Struthers-Dunn engi- 
neers welcome the oppor- 
to "tailor” a new 
relay type to your exact 
measure. 


Strothers Dunn 


STRUTHERS-DUNN/ 

1321 ARCH STRUT, PHILADELPHIA 7, PA. 


5,312 RELAY TYPES 

DISTRICT ENGINEERING OFFICES: ATLANTA • BALTIMORE • BOSTON • BUFFALO • CHICAGO • CINCINNATI • 
CLEVELAND • DALLAS • DENVER • DETROIT • HARTFORD • INDIANAPOLIS • LOS ANGELES • MINNEAPOLIS • 
MONTREAL • NEW'VORK • PITTSBURGH • ST. LOUIS • SAN FRANCISCO • SEATTLE. • SYRACUSE • TORONTO 
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When production costs go up it usu- 
ally means that economy factors have 
been overlooked. There is a very im- 
portant economy factor in buying 
complete cable assemblies, and in 
concentrating purchases from one 
source . . . Amphenol. 

Amphenol Complete Cable Assem- 
blies offer many obvious advantages — 
efficient assembling . . . 
exacting inspection . . . 
precision testing . . . 


mass production facilities . . . special 
equipment makes possible speeded up 
deliveries — all of these factors effect 
substantial savings in manufacturing 
and fabrication costs, and insure the 
same uniform high quality standards 
for assemblies that characterize all 
Amphenol products. 

Your specifications will receive 
prompt, careful and confidential con- 
sideration by Amphenol Engineers. 


AMERICAN PHENOLIC CORPORATION 

Chicago 50, Illinois 

•In Canada • Amphenol Limited • Toronto 
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Here’s a drum that doesn’t need 
Tri-Sure Closures 


TF it were practical for drums to ride in com- 
fort — safely ensconced from rain, snow 
and dust, never exposed to prying hands, and 
never given the rough handling that causes 
leakage — Tri-Sure Closures would never have 
been invented. 

But it is the lot of every drum to lead a hard 
life — to travel long distances in all kinds of 
weather, and to be left “on its own” in open 
storage. And the longer the periods of exposure 
in the open, and the tougher the conditions of 
transit, the more essential it is to safeguard a 
drum from seepage, leakage and pilferage with 
Tri-Sure Closures. These closures give drums 
the triple protection of a seal, plug and flange 


that interlock in a perfect hermetic connec- 
tion that defies ever}' hazard a drum can en- 
counter. The seal is absolutely air-tight and 
leakage-proof — and it cannot be removed un- 
less it is deliberately destroyed. The plug is 
always held rigidly in place, and is hermeti- 
cally sealed with a gasket. The flange is an 
immovable, integral part of the drumhead. 

A Tri-Sure Closure on a drumhead is a guar- 
antee that the contents will be delivered in 
exactly the same quantity and quality w'hich 
left the filling platform. Get this guarantee 
with every drum — be sure every shipment 
is a safe shipment — by specifying “Tri-Sure 
fitted drums” for all liquid products. 



AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 
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MALLORY Rectopower* Suppli 
for Dependable DC 
in Eleven Rated 
Capacities 


les 


■'% 



C OMPACT, rugged and durable, Mallory Recto- 
power Supplies provide dependable DC 
power for manufacturing, testing, operating and 
repairing electrical and electronic equipment. A 
Rectopower Supply may also be used for eco- 
nomical, efficient taper charging of batteries 
or battery carts. 

Featuring a variable voltage output, the Recto- 
power has low ripple characteristics — 3% at full 
load, lower at light load. 

Long Life — silent operation — nigged, construction 
— these are characteristics of the Mallory Mag- 
nesium-Copper Sulphide Dry Disc Rectifiers 
used in each Rectopower unit. Completely sealed, 
with no moving parts, this rectifier assures years 
of trouble-free service — no maintenance costs. 
Stationary Type Rectopower — 8 Rated Capacities 
— requires no special foundation and may be 
quickly mounted in the most convenient location. 


AC INPUT 115 VOLT 60 CYCLE SINGLE PHASE 



PORTABLE RECTOPOWER SUPPLIES 
3 Rated Capacities 




Far complete info , 


P. I. MALLORY 
INDIANAPOLIS 




MallorY 


MAGNESIUM COPPER SULPHIDE RECTIFIERS — 
STATIONARY AND PORTABLE D. C. POWER SUPPLIES - 
BATTERY CHARGERS AND AVIATION RECTOSTARTERS* 


w 
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Executive Office 



By shrinking distance, international airways 
will make the business man’s world far larger 
than ever before. In his stride, he can keep 
appointments in Chicago, London, Moscow 
and Bombay on successive days. His own 
world will become truly world-wide. 


Helping the airlines in the development 
of global, air transportation are the makers 
of communications and other electronic 
equipment for a world on wings. In this 
field, Western Electric — the pioneer in avia- 
tion radio — leads the way. 


Buy all the Victory Bonds you can — and keep all you buy! 

^^ Westcm Electric 

RADIO AND OTHER ELECTRONIC EQUIPMENT FOR A WORLD ON WINGS 


2 t 0 
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The wide field of use is illustrated by the 

TEXTILE FINISHING ROLLS • STEEL IROLL MILLS 
BRASS ROLL MILLS • SCALE BREAKER ROLLS 
STARTING TORQUE RELIEF • DIE CLAMPS 
PRODUCTION PRESSES • LABORATORY 
PRESSES • HYDROSTATIC TESTS • AUTO- 
CLAVE PRESSURE SEALS • BEARING 
FLOTATION • HIGH PRESSURE CLOSING 
AND DWELL 


Hydraulic Pressu 


1.2 GPM 3000 p.s.i. Continuous 33"x 15"x 13" High 
2.4 GPM 3000 p.s.i. Continuous 33"x 16"x24" High 


re 


To provide for a wider range of automatic 
control, the basic units can be furnished 
with accessory equipment including ac- 
cumulators, pressure switches, pressure 
metering valves, manual or solenoid op- 
erating valves. 


For operations requiring large prefUl 
capacities, comparable units are built with 
two-pump combinations to provide high 
volume, low pressure, and high pressure 
closing and dwell cycles. 


Write to Jay Jo/i Jetai/eJ injo/imation 

EXPERIENCED HYDRAULIC ENGINEERING SERVICE IS AVAILABLE 


THE NEW YORK AIR BRAKE COMPANY 

J/pduut&lDwifiioft. 


t YORK 1 7, N. 
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HUCK Blind Rivets offer great time-saving possibili- 
ties for ALL blind riveting applications, and for many 
jobs where SOLID rivets might ordinarily be used. These 
rivets are driven very quickly by a single operator. (Any 
operator can easily drive several Huck Blind Rivets in the time required to read this 
paragraph.) In addition— 

No Trimming Required. The. rivet is driven, 

by means of a pin which is pulled through the rivet sleeve by a 
pneumatic gun. At the end of the driying operation, the pin is 
automatically broken off, substantially flush with the head of 
the sleeve. There is no projecting end left to be cut off in a sepa- 
rate operation. 


Rapid Inspection. Driven Huck Blind Rivets can be inspected simply by examining 
the manufactured rivet head on the accessible side of the work. 


No Wobble • The jaws of the rivet gun hold the rivet rigidly centralized. Once inserted 
in the gun, the rivet cannot wobble, fall out, or move so as to cause improper engagement of the 
pin by the gun jaws. This obviously permits trouble-free handling and faster installation, particularly 
in riveting hard-to-reach and overhead holes. 
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The Fasteners Industry offers you more 
than 400,000 items you can order by size 
and name! Standardization and accurate 
manufacturing methods permit you to buy 
and re-order parts from several sources if 
necessary, with full assurance that they 
will match and fit perfectly. 

Furthermore, long usage has led to the 
development of various standardized fast- 
eners for specialized jobs. Thus, through 
standardization and simplification of prod- 
uct lines, the Fasteners Industry makes 
your buying problems easier! 


thread fits, weights, etc. 
of standard types and 
sizesof bolts, nuts, screws 
and rivets. 169 pages of 
data. Price $1.00. 


ial Faster 


mm mmr /& 
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Simplify your 
Buying Practice 


when you use FASTENERS 


* Bolts ★ Nuts ★ Screws ★ Rivets 


The basic engineering data available to 
you when you design for the use of stand- 
ard Industrial Fasteners comes from the 
known properties of the products, and ex- 
tensive test data on bolted and riveted 
joints. Sound engineering practice guides 
you in the correct and efficient use of 
fasteners. 

Improvements in the design and manu- 
facture of Industrial Fasteners have kept 
pace with the steady progress in metal- 
lurgical and production practice, so that 
today you have modern products and mod- 
ern data to use in the fabrication of. your 
equipment, machines or structures. And 
you have complete confidence in the sound- 
of the result. 


AMERICAN INSTITUTE OF BOLT, 
NUT AND RIVET MANUFACTURERS 
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New \*ilotless P la //o? 


WACK IN 1939 PACIFIC DIVISION HAD 
ALREADY FLOWN THIS RADIO CONTROLLED AIRPLANE 


Six years ago we did it the hard way. Month alter month at an isolated camp 
in the Mojave Desert Pacific Division radio engineers collaborated with 
Lockheed engineers to perfect electronic controls and the aerodynamic 
characteristics of one of the first airplanes to fly by radio direction alone. 
The operations were part of a special Army project and, in all, six airplanes 
of Lockheed design were successfully flown. In light of the tremendous 
strides Pacific Division radio engineers have made since those early days, it 
is interesting to know that this first radio control receiver had to provide 
simultaneous operations of thirteen controls — for the elevator, rudder, 
5-position throttle, attitude, airspeed, counter, camera and parachute release. 
The success of these early, complicated experiments have given Pacific 
Division a six-year lead in the development of numerous types of VHF 
control and communication equipment. We would like the opportunity 
to demonstrate how these modern controls may solve your problems, too. 




OPERATING SIX VHF EXPERIMENTAL STATIONS 
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CARGO PLANES 



The ARMY and NAVY exacting requirements of flexible hose 
assemblies "WHICH MUST NOT FAIL" was faithfully pro- 
duced through the entire war period. Now FLEX-O-TUBE is 
devoting attention to the important work of supplying flexible 
hose assemblies of like character for postwar transportation, 
maintaining these same high standards. 

THE FLEX-O-TUBE COMPANY is setting the pace in flexible 
line developments for CARGO SHIPS. 


"BE SURE WITH FLEX-O-TUBE HOSE 
ASSEMBLIES AS THEY ARE CORRECT" 


_ 


ex-O-Tube 
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Model C 

AUTOMETRIC BORING MACHINE 


KEARNEY & TRECKER 


Advanced in every detail of operation 
and construction, this new machine is 
a real contribution to the art of pre- 
cision boring. Ic offers initial high 
accuracy — design and construction 
to sustain this initial high accuracy 
throughout a long life — unexcelled sim- 
plicity, ease and convenience of operation. 
Developed by Kearney & Trecker engineers to provide 
a superior, faster method of precision boring, the Model 
C Autometric embodies these "shop-tested” features: 

• Column, bed and chip guard cast in one compact, 
sturdy unit «— integral design. 

• Rugged, compact, balanced construction with excep- 

• Hardened, ground and lapped quill, saddle and table 
ways — for sustained a^ruracy. 

• Large diameter quill with extra long bearing, sliding 
in a fixed headstock provides the total range of verti- 
cal movement — iewer moving parts. 


Rapid traverse to spindle quill is 
instantly available — speed and 
ease of operation. 

Direct measuring by Precision Screw 
Locating results in faster operation 
with no loose pieces to handle. 
• Multiple V-belt drive direct to spindle 
at all speeds — smoother operation. 

• Greater Speed Range — infinitely adjustable spindle 
speeds from 50 to 2500 rpm. 

• Greater Feed Range — 8 boring feeds .0005 inch to 
.0148 inch per revolution of spindle. 

In addition to these design features the Model C 
Milwaukee Autometric is unusually simple in opera- 
tion; even an unskilled operator will quickly become 
familiar with this machine. An added feature is its 
cleanliness in operation — chip disposal being pro- 
vided through the base of the machine. 

The Model C Milwaukee Autometric will reduce your 
precision boring costs — get complete information — 
write for Catalog No. CMA10. 


CORPORATION 

Milwaukee 14, Wisconsin 

A Subsidiary of Kearney & Trecker Corporation 

Rotary Head Milling Machines • Midget Mill • Speed Mill • Face Mill Grinder • Autometric Boring Machine • Centerscope 




THE HERBRAND CORPORATION • Fremont, Ohio 

Drop-Forged Tools Since 1861 
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MODEL |2 

GYROPILOT 


THIS SIMPLE control unit gives the 
human pilot complete automatically 
stabilized control of his aircraft at all 

A-12 FOR . . . 

Automatic approach and auto- 

Perfectly banked turns at any air 
speed — automatically 
Gyrosyn Compass directional con- 
trol — continuously slaved to the 
magnetic meridian 
Automatic holding of any selected 
altitude 

Automatic trim of elevator con- 
trols regardless of changing load 
conditions 

Utmost in passenger comfort — 
precise control and elimination 
of over-control, "hunting,” and 
"wallowing” 

Electrical and mechanical inter- 
locks — automatically insuring 
proper manual operation 
Automatic and instantaneous syn- 
chronization — no matching of 
pointers or other indications 
Maximum ease of installation and 
simplified maintenance — any unit 
can be replaced in a matter of 


Our Aeronautical Department invites your inquiries on A-12 Gyropilot installations. 



SPERRY GYROSCOPE COMPANY, INC. 


GVROSCOPICS 


ELECTRONIC! 


'O-MECHANISM: 



AT LAST. 

PLANES LAND SAFELY THROUGH FOG, STORM, DARKNESS 
With the 


Gi lfillan RADAR LANDING CONTROL 



One of the Greatest Electronic ^ d ^ e }°^ rj l "ii‘’ ” i* n ^, jViiVnT 

Achievements of the War! and “ not a modi * c »' lim 



Available NOW for all airports 

Gilfillan BrosJnc., iosangeles 



A.RPO*T 

A Welcome Sight ° 


Called "Big Boy" at one field, "Snorting Bull" at another, 
d "Gargantua" at a third, hundreds of Cardox Airport 
•e Trucks are serving at Army and Navy bases m the 
U. S. and abroad. Pilots have said that the one thing 
they most want to see when they come in for a landing 
is "the Cardox on the line.’’ 

Self-contained — highly mobile . . geared for easy 
maneuverability . . . these highly specialized fire-fighters 
pack the terrific Wallop needed to lick crash fires fast . . . 
permitting rescue of personnel in seconds after they reach 
the scene of a crash landing. Tons of liquid CO, can be 
released onto the fire zone in approximately one minute, 
if necessary. 

Backing up this big supply of zero-cold, fast-acting 
carbon dioxide arc hundreds of gallons of foam solution 
. . . which blankets exposed gasoline and hot metal surfaces 
during and after extinguishment to prevent reignition. 

Airport authorities facing the problem of adequate fire 
protection for present or post-war operation should get 
full details on design, operation and performance record. 
Write today for Bulletin 310S. 

CARDOX CORPORATION 

y DELL BUILDING, CHICAGO 1, ILLINOIS 


l—~ -~y— LW 

j ■ - i y A 
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I PARACHUTES are now available without priorities. NYLON h 
tandard equipment on Models P1B, P3B, ANSS 24, and QAC types 


PIONEER PARACHUTE COMPANY, INC. n 

MANCHESTER, CONNECTICUT, U. S. A. 


WEST COAST FACTORY BRANCH, 10? SOUTH CENTRAL AVENUE, GLENDALE 4, CALIFORNIA 
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DEVELOPMENT 


ANOTHER WILCO 



SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS • 


WILCO TUNGSTEN 

Contacts 


To manufacturers of medium or high speed make-and- 
hreak mechanisms, Tungsten offers the highest melt- 
ing point of any contact metal, plus high density, low 
vapor pressure at elevated temperatures, good hard- 
ness, strength, resistance to oxidation, and arc- 
resisting properties. The superfine quality of WILCO 
Tungsten Contacts assures maximum longevity in 
service. Other Wilco Powder Metal Contacts include 
Tungsten Alloys, also Silver Molybdenum, Silver 
Tungsten, Silver Cadmium Oxide and Silver Tung- 
sten Carbide. 

CONSULT OUR ENGINEERING DEPARTMENT— The 

precision performance of WILCO Electrical Contacts 
in planes, ships, tanks and instruments presage their 
widespread usefulness for postwar manufacturing 
customers. A representative of the WILCO Sales and 
Engineering Department will gladly help develop the 
proper application of WILCO materials to your 
products. 

SEND FOR WILCO BLUE BOOK — Send for FREE 
copy of the WILCO Blue Book. It contains charts, 
formulae, and full descriptions of WILCO Electrical 
Contacts, and other WILCO products. 

WILCO PRODUCTS INCLUDE: 

CONTACTS— PRECIOUS METAl COLLECTOR 



THE H. A. WILSON COMPANY 

Rijilrnl 105 Che9U,ut Strcct " Newark 5, N. J. 
LnlUJj Branch Offices: Chicago - Detroit - Los Angeles 


ELECTRICAL CONTACTS • PRECIOUS METAL BIMETALLIC PRODUCTS 
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Now /rs EASY TO 
COATED A BRAS WES 

By "CARBORUNDUM 


"Carborundum” has put its simplified identifi- 
cation system for coated abrasives into effect. 
Now it is easy to order these products. First the 
product is called by its right name — the name of 
the end use. Second that name and the specifica- 
tions appear on both the package label and the 
backing material. The man in the shop can easily 
tell what he is using and requisition more. The 
stockroom finds it quicker and easier to locate 


the requisitioned material. The purchasing de- 
partment eliminates trouble in duplicating pre- 
vious orders. For complete information, please 
refer to our new, authoritative 
coated abrasives book, "Sanding 
& Finishing.” If you have not yet 
received your free copy, please 
write The Carborundum Com- 
pany, Niagara Falls, New York. 



THERE IS A PRODUCT BY 


FOR EVERY ABRASIVE APPLICATION 
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HARRISON 

TEMPERATURE 

ENGINEERING 



Light in weight, 
—Harrison aircraft 
varied problems of 
gine operation. E 
the most effective 
to accomplish its 
Each benefits by inti 
development carrie 
fully equipped Avii 
ratories, where Ha; 1 
tested for heat-dii 
flow resistance, stre 
under simulated 


II gl 


n Ter i| 


This is Harrison 
ing at work. It it 
the performance of 


:i mpact, dependable 
iroducts have solved 
I teat and cold in en- 
ich unit represents 
d isposition of metals 
I 'articular function, 
ensive research and 
1 on in Harrison’s 
ion Testing Labo- 
ison products are 
ipation efficiency, 
agth and durability 
;ht conditions. 


perature Engineer- 
important factor in 
American aircraft. 


HARRISON 

OIL COOLERS • CONTROL VALVES • RADIATORS 
DIVERTER VALVES • SUPERCHARGER INTERCOOLERS 
Bade Victory in the Pacific • Keep Buying War Bonds 


HARRISON RADIATOR DIVISION OF GENERAL MOTORS, LOCKPORT, NEW YORK 
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If perforating, notching, slitting or rounding dies are used 
in the manufacture of your products then you should know 
the time and money saving advantages of 
WHISTLER MULTI-USE ADJUSTABLE DIES 



Continued ce-use in different groupings, 
punches and dies from stock in standard 
sizes and shapes to \'A" diameters, com- 
plete interchangeability of all parts, abso- 
lute precision in operation, are but a few 
reasons why Whistler Adjustable Dies are 
serving top flight manufacturers through- 
out the country. Work on materials to V\" 


mild steel and in practically every type 
press. Closer centers reduce press opera- 
tions. Special sizes and shapes to order in 
a minimum of time and can be used in 
combination with stock units. 28 years ex- 
perience in the development of time and 
money saving die equipment makes it 
good sense to get in touch with Whistler. 



AVIATION, October, 1945 


UgW ®etdb r*. dWWl «*■* new , casual and 
0 { projects . k e b.etph“ 

?hat service nr 

inanities- 

co. 

the oaia 

The Job COCP'^ ^ 




CP Universal Automatic Tappers 


T HE instant automatic control of CP 
Universal Automatic Tappers offers 
many advantages in production tapping 
and retapping. Tap breakage in blind, 
shallow holes or obstructions is mini- 
mized through the adjustable clutch, 
which slips at a predetermined over- 


load. Reversing mechanism is also auto- 
matic — and speedy. Slight pressure 
affords right hand rotation, while back- 
ing tool away from work instantly re- 
verses the rotation. Capacities range 
from 3/16" to 3/8" in steel and 3/8" to 
1/2" in aluminum. Write for full data. 


ip!***.*.* * * 

g PNEUMATIC': TOOLS 

SllfCTRlC TOOLS, 
| HYDRAULIC TOOLS 
0 ROCK DRILLS 


Chicago Pne u /viatic 

TOOL CO /y\ p- 

General Offices: 8 East 44th Street, New York 17; N. Y. 
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Needle Bearings Help Operate 
B-29 Superfortress Wing Flaps 



Equal to one-fifth the area of the entire 
wing, the wing flaps of the mighty 
Boeing B-29 Superfortress enable the 
130,000-pound plane to take off and 
land on fields hardly larger than those 
used for ordinary combat operations. 

That means, of course, terrifically high 
loads on the flaps and their tracks . . . 
loads they handle efficiently and reliably 
on Torrington Needle Bearings. "No 
other bearing could be found," Boeing's 
Engineering Department reports, "small 
enough to fit the space limitations, yet 
able to withstand the high loads.” 

In addition, control pulleys and other 
mechanisms aboard the giant plane oper- 


TORRINGTON NEEDLE 
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ate on these light, compact, anti-friction 
bearings, bringing the number used on 
each plane to over 600. 

Detailed data on these and other ap- 
plications is available for your engineer- 
ing files. The Torrington Needle Bear- 
ing Catalogue #32 can help you solve 
many a problem of friction elimination 
that reaches your drawing board. Send 
for your copy today. 


THE TORRINGTON COMPANY 



H 


BEARINGS 







WESTON CAN TELL YOU LOTS 

That's NEW about Sensitive Relays! 


Many engineers concentrating on specialized war- 
time problems have had little opportunity to keep 
posted on all new developments in the electrical field. 
Many of these developments, too, could not previously 
be revealed for security reasons. 

But now, with civilian activities in closer sight, these 
engineers will want to find out how far electrical 
science has moved forward in the years they have 

In sensitive relays, for example, much has hap- 
pened which will be of vital importance to design 
.engineers. New sensitivities have been achieved 'by 


WESTON . . . making available relays that provide 
positive control on extremely minute quantities of elec- 
trical energy. New compactness has been achieved, 
too; overcoming former space limitations through exs 
tremely small-size and light-weight. 

To make sure that your post-war products, or man- 
ufacturing processes, are not handicapped by lack of 
knowledge about these new sensitive relay develop" 
ments, ask the WESTON representative in your vicinity 1 
to quickly bring you up-to-date. Or, write direct to . . , 
Weston Electrical Instrument Corporation, 616 
Frelinghuysen Avenue, Newark 5, New Jersey. 



*um • ATLANTA • BOSTON • BUFFALO • CHICAGO • CINCINNATI • CLEVELAND • DALLAS • DENVER -DETROIT • JACKSONVILLE • KNOXVILLE • LOS ANGELES • MERIDEN 
MINNEAPOLIS • NEWARK • NEW ORLEANS • NEW YORK • PHILADELPHIA • PHOENIX • PITTSBURGH • ROCHESTER • SAN FRANCISCO • SEATTLE • ST. LOBIS • SYRACUSE 
Id Canada, Nortbam Electric Co.. LIB.. Powertlto Devices. Ltd. 
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HE permanent mold process for aluminum alloy castings, as 
perfected at Permile, has eliminated machining operations 
entirely for many castings, and for others has reduced finishing 
work to the minimum. 

Permile Permanent Mold Castings are precision made to toler- 
ances as close as ±.010". There's less "dead" metal to remove. 

Time, labor and money are saved! 

In addition to their precision tolerances, these castings have 
smooth surfaces and finer grain structures . . . are made to the 
highest standards of strength and uniformity. 

Whatever your requirements in castings — permanent, semi- 
permanent, sand mold or die cast — Permile Engineers and 
Foundrymen place at your service their twenty-five years of 
experience in working with aluminum alloys. Let us show you 
how Permile Aluminum Alloy Castings may save you money. 

ALUMINUM INDUSTRIES, Inc. 

CINCINNATI 25, OHIO 

Detroit: 809 New Center Building New York: 9 Rockefeller Plata 

Chicago: tit South Michigan Avenua Atlanta: 413 Grant Building 

PERMITE ALUMINUM ALLOY CASTINGS 



* * * 
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We were ready for Transition . . . . 

Many of our war time devices widely used by the armed forces now have 
equally wide postwar uses. Our Aircraft Transceiver, Model BRT 5, for 
instance, will be used for peace time transmission and reception of messages, 
plane to plane or plane to ground, just as they have been used as a vital 
contribution to victory. 

Then, there’s the Electronic Illumination Control which furnishes auto- 
matically controlled illumination for air beacons within any required 
range of daylight. These, and many other electronically controlled de- 
vices, including Door Openers for Offices, Baggage-rooms, Waiting-rooms, 
Shops and Hangars are now in production. 

You will receive full information on other interesting applications as soon 
as they are in production, if your name is on our mailing list. 

Tell us of your particular needs in Electronic Equipment; we are ready 
with hearty co-operation. 


Export Representatives — ROCKE INTERNATIONAL CORF.. 13 East 40 Street, New York 16. N. Y. 


UNITED CINEPHONE CORPORATION 

DESIGNERS. ENGINEERS AND MANUFACTURERS OF 

ELECTRONIC PRODUCTS 

Industrial Controls e Test Equipment e Aircraft Communications • Audio-Radio Equipment 

16 NEW LITCHFIELD STREET TORRINGTON. CONNECTICUT 
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Ho Hotter what Class or Type of Steel Tubing you need- 



Globe Steel Tubes Co. specializes in the manufacture of steel tubes 
— - pressure — mechanical — stainless. Advanced machinery and 
methods characterize all mill operations. 

The uniformity and quality of Globe Steel Tubes is controlled by 
constant checks and tests in the Globe Laboratories, equipped with 
complete facilities for chemical, physical and microscopic analyses. 
Globe engineers gladly give you the benefit of specialized knowl- 
edge and experience gained from countless laboratory and field tests 
of tubing in a wide range of services and applications. 


GLOBE STEEL TUBES CO.™™*,!: 



your safety 


Line squall ahead? Airport closed? 

Visibility poor? No need to worry about Hying crises 
when you have the protection of AiradiO. Here is 
modern two-way communication equipment so light 
that it can dangle by a thread . . . despite the tact that 
it gives you more power per radio ounce for superior 
radio range, weather broadcast, interphone 
and standard broadcast reception. 


S7/R/1D/0 


AiradiO is convenient in your plane 
The actual size of the panel mounting is 
scarcely larger than a penny postcard, 
don't forget AiradiO is easy to install and 
operate. Only two switches and one tuning 
dial, operating from the receiver panel, 
bring you all the safety and 

entertainment you want. 
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Inner Shell 


1. WELDING IN ANGLES 

After the inner thell haebeenformed 
from Monel iheet by punching and 
welding. Monel angles are spot 

channels for the baffles. Monel baf- 
fles, which also act as supporting 


How Monel was used to solve 

difficult fabricating job 


Oil coolers for Superfortresses called for 
a strong, corrosion-resistant metal that 
could be worked, resistance-welded and 
soft-soldered dependably. 


AVIATION, October, 1945 





VICTORY REVEALS A MYSTERY 


More than two years ago, an engineer of the 
Laboratories visited U.S.S. Boise, returned with 
a mysterious box which went into the Labora- 
tories’ vault. Now, victory opens the box and 
discloses a special kind of electron tube called 
a magnetron. It was part of a Radar which fur- 
nished data to aim U.S.S. Boise’s guns during 
the night action off Savo Island on October 
11-12, 1942. Because of the high frequency gen- 
erated by this magnetron, the Radar was not 
detected by the enemy and the action was a 
complete surprise. Six Japanese warships were 
sent to the bottom of the sea. 

This magnetron is a symbol of the Laboratories’ 
enormous war program. Half of it was devoted 


to Radar, the other half gave birth to radio 
transmitters and receivers, sonar apparatus for 
the Navy, loudspeaker systems for ships and 
beach-heads, fire-control apparatus for anti- 
aircraft artillery. Coming months will unfold 
the story of these and many other contribu- 
tions of the Laboratories to the victory of our 

Bell Telephone Laboratories’ war work began 
before the war; until now, it claimed practically 
all our attention. With victory, we will go back 
to our regular job — helping to bring you the 
world’s finest telephone service. 
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MORE VERSATILITY 

FROM SOUTH BEND LATHES WITH THESE ATTACHMENTS 




These and other practical attachments greatly in- 
crease the capacity of South Bend Lathes for han- 
dling a wide variety of operations. They simplify 
difficult set-ups, save time and effort, and often elim- 
inate delay and expense of making special fixtures. 
Write for Catalog 77R in which all South Bend 
Attachments are illustrated and described. Also, state 
size and type of lathe required. These attachments 
are only available for use on South Bend Lathes. 



SOUTH BEND 
LATHE WORKS 
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# *HoudaiUe engineers know the answers to scores of 
problems involving vibration control — and constantly 
are engaged in solving new ones. 

Millions of Houdaille hydraulic instruments absorb the 
bound and rebound, the side-sway, the shimmying forces, 
which attack cars, trains and planes. 

Out of this rich experience, we have been calle'd upon 
to design energy-absorbing devices to cpntrol vibration 
on machine tools, crushing machines, power presses, drill- 
ing equipment, knitting machines, engine mountings . . . 
even the “water hammer” in pipe lines. 

This advertisement is an open invitation to submit vi- 
bration problems of any kind to us. We shall be glad to 
share our experience with you. 

BOUDE ENGINEERING DIVISION OF 

HOUDAILLE-HERSHEY CORPORATION 

MAKERS OF HYDRAULIC CONTROLS 
BUFFALO U. NEW YORK 

•Pronounced — Hoo-dye 
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denting method 


ou can cut connecting time as much 
as 50% merely by changing to 
HYDENT (indent type) connectors 
spiece connectors are in- 
dented onto the wire or cable by means 
of the Burndy HYPRESS. The opera- 
tion is fast and sure — no solder— no 
flame to damage insulation. HYDENT 
connections are strong and highly effi- 
cient. The HYPRESS-automatic or 
manually operated— makes a uniformly 
firm indent that is easily and quickly 
inspected. Send for literature today, or 
have Burndy engineers submit costs 
based on your production needs. Write 
to Burndy Engineering Co., 107 A 
Bruckner Blvd., New York 54, N. Y. 


AVIATION, October, 1945 



MAIN KUHU 

of Industry 


The steadily increasing demand for 
Allied’s precision workmanship from 
the very beginning has fostered the 
enlargement of its working area from 
5000 square feet in one plant in 1915, 
to 275,000 square feet in four great 
plants today. This growth over a period 
of 30 years . . . steady and consistent . . . 
places Allied solidly on the main road 
of industry . . . establishes Allied as a 
standard source of precision tools and 
parts in great quantity for automotive, 
radio, home appliance, plastics, aviation, 


ALLIED PRODUCTS CORPORATION 
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If you’re asking these questions about 

TRIPLE-ALLOY STEELS 



. . . the answer is “YES” 



UNITED STATES STEEL 
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LEADING AIRCRAFT COMPANIES INSTALL 



most efficient, dependable shielding for high- 
tension ignition systems ... it is now equally 
recognized by twelve leading aircraft builders 
as the optimum conduit for low-tension 
applications. 

Made in all diameters for which conduit is 
required, Titeflex Aerocon 154 is extensively 
used for difficult shielding problems on elec- 
trical wiring from magneto to the ground 
switch, high voltage power lines to sensitive 
electronic devices, as well as lines from the 
booster coil to the instrument panel. 

Consult Titeflex engineers on your requirements— or 
write direct for recommendations covering any specific 
application. Titeflex, Inc., 500 Frelinghuysen Avenue, 
Newark 5, N. J. 




TITEFLEX AEROCON 154 


For Most Efficient Shielding on the Low- 


Tension Side of the Ignition System. 


THE ALL-METAL 
FLEXIBLE TUBING THAT 
STAYS TIGHT 



THEY MEET vfrtTnTnftv ALL TESTS! 


"UNBRAKO" Bolts Meet 
the High Degree 
of Precision Demanded 
by the Aviation Industry 


"UNBRAKO" Lock Nuts 


Our Internal Wrenching Bolt (A) and our 100° 
Flush Head Socket Bolt (B) are renowned lor 
their qualities of precision and strength. They 
are made to tolerances so extremely close that 
only our long and extensive experience in pre- 
cision work makes them practicable. The in- 
ternal wrenching feature permits more compact 
designs, thus saving material, 
weight and space ... all essential 
factors in the field of airplane 
design. 


are Officially Approved 

The "UNBRAKO" Internal Wrenching Lock Nut Is a 
therefore officially approved. It is heat-treated to a high 


nut (Fig. 1), achieve a firm and dependable locking grip. 
Fig. 2 shows how these plugs contact four threads of the 
bolt, holding it absolutely firm. 



STANDARD PRESSED STEEL CO 

JENKINTOWN, PENNA. BOX 566 

BRANCHES: BOSTON • DETROIT e INDIANAPOLIS • CHICAGO • ST. LOUIS • SAN FRANCISCO 
OVER 40 YEARS IN BUSINESS 
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HEAT, 


The heat-treating of steels is a 
vitally important process in the 
manufacture of fine ball bearings. 
The surface of a bearing may be 
hard and tough, but unless the 
steel has been properly heat- 
treated. the bearing may fail when 
needed most. 

There is never any doubt about 
Schatz Ball Bearings. Heat-treat- 
ing is done with scrupulous care 
and accuracy, — not merely on the 
surface, but all the way through, 
— to the very center of each ball 
and race. 


BE SURE THE BALL BEARINGS YOU SPECIFY 
ARE PROPERLY HEAT-TREATED FOR TOUGH- 
NESS AND STRENGTH— THE EQUIVALENT OF 
SCHATZ IN HARDNESS AND DURABILITY. 


Schatz 

BALL BEBRinGS 


1 

Schatz 

[ 


FAIL THEM 

The Schatz Manufacturing Company 

POUGHKEEPSIE, N. Y. 

Detroit: 2640 Book Tower— 26 • Cleveland: 402 Swetland Building-lS 
1 Chicago: 902 S. Wabash Ave.— 5 • Los Angeles: 5410 Wilshire Blvd.— 36 
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ONE WAY OF CUTTING 

POST-WAR OVERHEAD 

IN THE AVIATION INDUSTRY 


As peacetime volume takes its effect in plane 
plants, there will be many a part and even 
many an assembly that will fall below an eco- 
nomical quantity for in-plant production. 
Overhead on these items will be prohibitive in 
a competitive economy. 

Huge plants that were a necessity in war-time 
may soon become a burden. Investment of 
available capital in the purchase of DPC or 
other leased properties might be less produc- 
tive than if such capital were used in the 
building of markets for sale of more planes. 

• 

Sub-contracting even more 
advisable in peace-time 

Instead of providing plant space and overhead 
for the production of all formerly produced 
assemblies, why not make a selective study 
to determine which ones might be put in the 
hands of a reliable sub-contractor? 

Costs are usually less, for overhead is less. And 
the time factors are equally advantageous . . . 


for a good sub-contractor can frequently make 
the parts faster than your plant can make them. 

Let Lewyt Do It 

During the war, we made parts and assemblies 
for many of America’s large producers of war 
implements — and particularly planes. Our fab- 
ricating and assembling facilities are experi- 
enced, not only by war production . . . we’ve 
been at this sub-contracting business for 
OVER 50 YEARS. 

We believe we have something peculiarly 
adapted to the needs of the aviation industry 
in meeting the problems of conversion to 
peace-time operation. At any rate it may pay 
you to investigate the advantages of isolating 
the parts you find it costly to make . . . and 
"Let Lewyt Do It”. 

* ★ * 

Write on your business stationery for 48-page book, “Let 
Lewyt Do It” — the story of the Lewyt organization in pic- 
tures. Lewyt Corporation, 86 Broadway, Brooklyn 11, N.Y. 


(OS MORE THAN 50 YEARS A CONTRACT MANUEACTURER . . . EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC AND 
MECHANICAL ASSEMBLIES, COMPONENT PARTS, SUB-ASSEMBUES AND METAL PRODUCTS, TO THE MOST EXACTING REQUIREMENTS 
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LOOK FORWARD TO 



The Ideal Coated fabric for: 
Pilot (ZomfiastttKeKt 
Seattof 


Pilot (2o*tft<vittKMt 
TOall (ZovviiH? 
Paoien^en Sea to 
Paaoenyex 


Parceling 

uZoctnye Seats and 
Paneling 


The New “U. S.” Naugahyde will intro- 
duce a new high in all-over quality. There 
will be colors you want; authentic grain 
effects; resistance to all normal wear, such 
as crushing, scuffing, abrasion, wrinkling; 
outstanding imperviousness to dampness, 
rain, perspiration, salt spray, sunlight, oils, 
greases, gasoline, most acids and alkalies. 

The strength and toughness of “U. S.” 
Naugahyde are matched by an easy work- 
ability that permits fine tailoring. The 
decorative and style possibilities of “U. S.” 
Naugahyde— combined with its amazing 
durability — deserve investigation now for 
your new products. 

Also “U. S.” Fireproof Naugahyde. 


SERVING THROUGH SCIENCE 


UNITED STATES RUBBER CUMPANY 

COATED FABRICS DIVISION • MISHAWAKA, INDIANA 



LEVER SWITCHES 



with Single Bolt Assembly 


^ shown above ? Or worse ? Standard 
Electric Time Co., Springfield, Moss., did 

Company's Models MCI and MCM lever 
Switches! The Models MCI and MCM hove 
single boll assembly — this means yog 

wiring to the contacts (at a bench, if you 
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Lockheed .Aircraft Corporation, Burbank, California years ahead in the science of flight 



AVIATION. October, 1945 


309 




HORGR EHMG« L fO*l 

ia the ah U “ ^J'of ah 

s^tSsn- « «* 

i “ S ““ d, ”l.«hhh.«oh..». 
Effletot. comp e „ uni- 

ca»V red ““! “ !i»,e. No .o«e 

form working P hrQW tQO i per- 
in P ressur * of r hythm. QuickW 
formance out ot v wide ran ge. 

adjustable over hragm for 

Brontc-synthet. £ and lon g\ 

flexibility, qui^ WOO q{ dU . 

phragm greatly tea tube as . 

and shearing. Syph air or 

sures greater volum rc 

dr °p than wn air> gas, / 

H " ,r 



310 


AVIATION, 





With USAC Aircraft Service, you are assured 
of prompt, reliable transportation for planes of all 
sizes and types — with greater efficiency, safety and 
economy in handling. "Engineered from start to finish,” 
USAC services include: 

1. Dismantling of planes in preparation for ship- 
ment. (Dismantled only to extent necessary for 
highway transit.) 

2. Loading aircraft with specially-designed tools 
and equipment to avoid damage and cut down on 
manpower and expense. 

3. Fast, protective hauling of all sizes and types 
of planes on "tailored trailers,” designed and 
constructed for the plane or part being shipped. 

4. Plant and field surveys to determine most 
efficient handling methods . . . recommendations 
to manufacturers on production schedules to 
simplify and reduce cost of dismantling for ship- 
ment and handling after delivery. 


In eight years of operation, USAC Aircraft Service has 
been proved in performance on hundreds of jobs 
throughout the country . . . with large and small planes 
. . . over all kinds of roads and terrain. 


Send for FREE Folder 

To help solve your aircraft 
hauling problems, write for 
your copy of this illustrated 
folder. Contains information of 

address below. 


Look for the USAC sign— and look to USAC for 
safer, more efficient, more economical transportation: 
For further information, write to — 





U. S. Aeroplane Carriers , Inc. 

“FIRST IN AEROPLANE CARRIER SERVICE " 

Keith Bldg. Dover, Delaware 
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DARNELL CORP. LTD. 

LONG BEACH 4, CALIFORNIA 
60 WALKER ST., NEW YORK 13, N Y 
36 N. CLINTON, CHICAGO 6, ILL 


Aircraft 

Engineers 

The Beech Aircraft 
Corporation will keep 
the same reputation 
for designing and 
building outstanding 
airplanes as it has 
had before and dur- 
ing the war. 

In accomplishing this, 
we. offer the oppor- 
tunity for permanent 
positions in an ex- 
panding organization 
to men with experi- 
ence and above aver- 
age ability on draft- 
ing, minor and major 
layout work and 
stress analysis. In ap- 
plying send complete 
information on educa- 
tion and experience 
to the 

Engineering Department 

BEECH 

AIRCRAFT 

CORPORATION 

Wichita 1, Kansas 
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Consider the small- 
ness required of some J . 
of the most important 
■ precision parts! Timing ® 

gears, bomb fuzes, hun- 
dreds of "big little" eom- 
ponents of aircraft; compa- 
A rable to the size of a tiny 

tack! Yet on their sturdiness and microscopic 
accuracy depend the success of the entire 
mechanism. 

On the perfection of such parts Tel-air has ( 
built a special and unexcelled reputation. 
'y~\ “Tel-air means accuracy” is prover- 
bial thruout precision manufacture. 


IpJ TODAY IS NONE TOO SOON 0~\ 

to familiarize yourself with the excep- 
\ tionally complete facilities, and the years / 
of specialized engineering experience avail- 
able to you in Tel-air. And tooling of toughest 
steels and newest alloys is a fine art here. 

Where surpassing precision and longest dependability 
are essential objectives in your product — present or 
post-war— you can not afford to take chances. 
Make sure with Tel-air! 

Teleoptic Directional Signals for the highway, are 
made to the same standards of accuracy and 
dependability. 

WITHOUT ANY OBLIGATION ON YOUR 
PART — bring your problem to Tel-air 
engineers, for immediate attention. 

> And remember— PROMPT DELIVERY ( 

rfS is a basic rule with Tel-air. ^ 
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ACTION . . . fast and dependable . . . that’s what’s 
required of equipment which must keep pace with the 
stern demands of the sensational “Thunderbolt.” 
Hordes of these superb fighting ships treated the Japs to 
the same medicine that made the Nazis yell “uncle.” Right 
along with each one went a Young Aircraft Oil Tempera- 
ture Regulator, proudly cutting warm-up time and pro- 
viding the urgently needed anti-congealing characteristics 
for high altitude operation. Fast company? Yes, but 
Young is used to it, pioneering in the building of better 
heat transfer equipment. Whatever your aeronautical 
heat transfer requirements or problems . . . Young Engi- 
neers stand ready to help. 



B. F.Goodrich RIVNUT 



Young 

HEAT TRANSFER PRODUCTS 



YOUNG RADIATOR CO., DEPT. 295-K, RACINE, WIS., U. S. A. 

314 


FULL FACTS iN FREE 
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MICRO 

SWITCH 

ROTARY “H” HOUSING 
is adjustable 
through 360 degrees 

Micro Switch brings to the aviation industry the 
new Rotary "H” housing in which the switch is 
operated by rotary actuation . . . something new 
in aircraft limit switching. 

This newest addition to the famous Micro Switch 
Type "H" housings has a lever arm adjustable 
through 360 degrees, which can be directly link- 
connected to other mechanisms. 

The Rotary "H" housing is of die cast aluminum 
and may be sealed against ditt, splash, or oil. The 
AN type conduit fitting is adjustable. Mounting 
holes are symmetrical and make possible four- 
position mounting on cither face. 

This new housing accepts AN-S-39 switches and 
will accept any basic pin plunger "Z” type switch, 
including the split contact type. 

This new Micro Switch Type "H” housing is the 
latest addition to the Micro Switch fine of alumi- 
num housings which ate standard equipment on 
all types of military and commercial aircraft. 
Their long operation 'life assures reliability and 
a minimum of maintenance. Their ruggedness, 
light weight, and compactness, most exactly 
meet the needs of aircraft usage. 


Here's Something 




SEND FOR 
THIS CATALOG 


MICRC^wiTCH 



r The above illustration shows how two giant Curtis Air Cylinders 
lift an entire street car from its trucks. Air power also allows workmen to 
clean the motors with a stream of air, as well as paint the car with an 
air-operated spray gun. Air power handles three operations at once. 

Engineered to your individual requirements in a variety of applications — 
including practically any handling, lifting, pushing, or pulling operations 
— Curtis Air Cylinders and Curtis Air Hoists are stepping up production, 
saving time, labor, and cutting costs in many industries today. 

Curtis Air Cylinders and Hoists are simple in construction, are immune 
to abuse from overloads, and can be operated by unskilled labor. They 
provide these important advantages: 


y/ Ugh* weigh! — pendant, bracketed, or rope 


Hundreds of plants have thus increased efficiency, reduced worker 
fatigue, saved thousands of man-hours, and solved many a hoisting 




"No 

VIBRATION 
LEAKS' with 
this Advanced 
Koehler Drive 
Valve" 

A fool-proof drain valve devel- 
oped to save service hours — 
that's the Koehler KI700 Drain 
Valve! Dependable, strong spring 
action snaps to full locked open 
or full locked closed positions. 
Slow, uncertain thumb-screw ad- 
justment unnecessary. Safety wir- 
ing eliminated. Available in all 
sizes — and applicable as a re- 
placement for part No. AM 770 
drain cock in some installations. 



KOEHLER AIRCRAFT 
PRODUCTS COMPANY 


814 Vermont Ave., Dayton 4. Ohio 




\ 

sensenich ... Tops in Props 


Standard Equipment on the New WIDGEON* 


HAT’S the size and the shape 
of the ship of the future ? 
Single engine, twin enginc,high wing, 
low wing, amphibious or land craft ? 

It will take all kinds to keep an 
air-minded nation flying! 

America will choose its personal 
planes from a wide variety, but 
they’ll all have this in common . . . 
they'll be made by men who know how. 
For America has the best aircraft de- 
signers and builders in the world 
These men don’t take chances 


when they select standard equip- 
ment. That's why most of the new 
ships powered under 250 lip (like 
most of the old ones) will have 
Senseuich Propellers right on the 
nose! Senscnich — world's largest 
builders of wood propellers — knows 
how to get top performance effi- 
ciency out of any ship and engine. 

Sensenich Propellers arc available 
now through most aircraft parts 
suppliers. Write for free list. Sen- 
senich also repairs wood propellers 


of any make. Send them to the 
Sensenich PROP-SHOP at the main 
plant, Lancaster, Pa. (adjoining 
Municipal Airport), or West Coast 
Branch, Glendale, Calif. 

* Also on Piper, Aeronca, Tayloreraft, 
Fairchild, Culver, Stinson, Ryan, 
ir coupe, Grumman, Bollanca, Howard, 
Luscomhe,Meyers, Monocoupe, Port- 
erfield, Rearwin, Funk, Boeing. 


Swing a 


and be Sure 






7ZM 




Jos. Clark, Jr. 

612 Bergman St., Louisville 3, Ky. 


drills • grinders • sanders 


"Sure we can keep up with 
the men on drilling! It's a cinch 
with a Clark! 

They’re compact . . . nicely 
balanced . . . easy to handle 
. . . just what we women prefer!" 

If you have women workers 
using electric drills, better give 
'em Clark's. They'll do better 
jobs . . . produce more work 
with dependable Clark Electric 
Tools. 


"I never knew how much I 
was missing until I listened 
with my MURDOCK Radio 
Phones. I can really hear 
now!" 


RADIO 

PHONES 


Ever since 1904 when William J. Murdock 
patiently built his first radio phones, crystal- 
clear and reliable reception has been the 
goal of every MURDOCK craftsman. With 
MURDOCK equipment, long listening hours 
become a pleasure instead of a drain on 
vitality and nerves. 

MURDOCK engineers have pioneered many 
major improvements since the birth of Radio. 

The "solid-built" idea, head comfort design, 
trouble-free operation, and faithful reception 
are all memorable developments of MUR- 
DOCK men of vision. That's why you may 
be sure that in your choice of MURDOCK 
Radio Phones you possess the finest, clear- 
est radio phones anywhere! 

Write for descriptive catalog today 

SUB-CONTRACTS WELCOMED 

Murdock manufacturing and assembling facilities are avail- 
able to producers of Radio Phones and related parts. Mur- 
dock engineers and craftsmen can help you. Please send 
your inquiry to 


WM. I. MURDOCK CO. 


163 Carter St., Chelsea 50, Mass. 


AVTATTON. 


" PITTSBURGH " DEVELOPMENTS IN AIRPLANE GLASS 



PITTSBURGH PLATE GLASS COMPANY 


MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS AND OF MULTIPLATE BULLET-RESISTING GLASS 
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Permoflux Speakers and Transformers 
Set New Standards of Comparison! 

New Permoflux speakers in a complete range of true-dimensioned 
sizes trom 2" to 15", with power handling capacities from 1 to 20 
watts, provide the finest sound reproduction for every application. 

Permoflux midget transformers, with their many practical circuit 
applications, have literally revolutionized efficiency concepts where 
size and weight are determining factors. 

Advanced engineering designs, improved manufacturing 
methods and new materials have all contributed their share in the 
development of Permoflux speakers, transformers, microphones 
and headphones. You can count on Permoflux to provide an acous- 
tical unit to suit your exacting requirements. 

BUY WAR BONDS FOR VICTORY! 


PERm#flUX 

PERMOFLUX CORPORATION 

4900 WEST GRAND AVE., CHICAGO 39, ILL. 





STEEL ROLLING DOORS 


Every doorway gives you an 
"opening" for more efficient 
traffic and materials-handling, 
shipping or warehousing. Just 
install sturdy, dependable KIN- 
NEAR Steel Rolling Doors. 
They feature a flexible, inter- 
locking steel slat curtain. That 
curtain coils upward into a 
small roll, remaining out of 
reach of damage when open. 
KINNEAR Motor Operator of- 
fers quick, labor-saving, push 
button control. 



KINNEAR ADVANTAGES 


Coiling upward action 
Eliective counterbalance 
Flexible interlocking stocl-slal 

M ?rol' if de'sired’ W ’ m rem °' e C °“ 
Individually engineered lor each 



THE KINNEAR MFG. CO. 
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Saving ways in Doorways 
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• The growth of American Industry is directly attrib-' - 
utable to the development of power and to the methods 
of transmitting that power. 

Since 1859, Foote Bros, has specialized in power trans- 
mission. Over the years, this company has met the 
‘needs of industry for gears and speed reducers in a wide 

Not satisfied with just keeping step with industry, 
Foote Bros, engineers looked forward to new horizons 
in power transmission. By 1940 a revolutionary type of 
gear, closely approaching theoretical perfection, was 
already in production. These new Aircraft Quality gears 
produced by the millions, aided in the building of Amer- 
ica’s dominant air power. 

As a further step in solving power transmission prob- 
lems, engineers at Foote Bros, developed compact power 
units that have played an important part it 
the operation of aircraft and that are now bei „ „ 

for many general industrial applications. 

Two technical bulletins — one on Aircraft Quality Gears, 
and one on Power Units— have recently been issued by 
Foote Bros. Copies will be sent to you upon request. 


^GDTEeMoS. 
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KEEP ENV 
FLY ING 
IN THE 

BLACK 


Evans Sky Products do much to keep the bookkeeping 
for a transport plane "out of the red” and "in the black.” 

Evans Sky Products equip a transport plane to fly safely 
with a greater load and a load of greater variety. . . enable it 
to carry passengers or many types of cargo or both, on the same 
flight... and without structural alteration. And because it can be 
changed quickly to take practically any offered payload . . . passenger 
or freight . . .a transport plane stays "in the air” more hours per day, 
earning the revenue that keeps its balance sheet "in the black.” 

The rapid development of Evans Sky Products in war increases their value 
tremendously to peace time Air Transport . . . and promises the air traveling 
public and shippers of air-cargo more flexible, more useful flying service. 


Evans engineers plan constantly for greater progress in Sky Products . . . and their services are always available to airline 
operators and airplane manufacturers. Write for the latest issue of the illustrated, informative publication “Sky Loadown." 



SKY PRODUCTS DIVISION 

EVANS PRO DUCTS COMPANY 

DETROIT 27, MICHIGAN 
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ire not over! 


VICTORY 

LOAN! 


There's plenty ot action ahead for 
fast-thinking industrial leaders in 
putting over the new Victory Loan! 
Your Victory drive is important be- 

EVERY VICTORY BOND HELPS TO 

J Bring our boys back to the 
America for which they were 
willing to give their lives! 

2 Provide the finest of medical 
care for our wounded heroes! 

BOOST THE NEW F.D. ROOSEVELT 
MEMORIAL $200 BOND! 

Urge all your employees to buy 
this new Franklin Delano Roosevelt 
Memorial $200 Bond through your 
Payroll Savings Plan! At all times 
better than ready cash. Victory 
Bonds are industry's "Thanks" to 
our returning heroes! 

START YOUR VICTORY DRIVE 
TODAY! 

Every Victory Bond aids in assur- 
ing peacetime prosperity for our 
veterans, our nation, your employ- 
ees— and your own industry! 



AVIATION 


★ This is an official JJ. 5. Treasury aJnrlisimtnS prepare J under. thc.auspices oftht. Treasury Department and War Advertising Council ★ 
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Annealing Tubes 20 lee I long, 20 inches in diameter, in high demand 
where the prevention ol shutdowns is a must. Actual operating tests 
have proved their liie to be 30 times longer than that ot ordinary tubes. 


Skill Counts 

From coast to coast in the plants of major 
manufacturers, the plant analysts from 
Pressed Steel Company are well known and 
welcome. Their own wide experience, backed 
by skill of manufacture and modern facilities, 
makes possible the production of products 

Carburizing and Annealing Equipment 
Thermocouple Protection Tubes 
Seamless Steel Cylinder Caps 
Welded Alloy Tubing 
Seamless Steel Neck Rings 



A group of Pickling. Dipping and Annealing Baskets. Furnished in any 
size with perlorations to your specifications. Known everywhere lor 
their high quality and accurate manulacture. 
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metal working and plastic indus- 
tries. Standard shapes and sizes 
carried in stock. Illustrated are 
four of the thousands of specially- 
designed punches we have made. 
Special R-B punches and dies 
made in any material, shape or 



size desired. Send for 


illus- 


AVIATION DIVISION 


THE IMPERIAL BRASS 


ALLIED 

Department 28-B 


CORPORATION 


MANUFACTURING CO. 
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* Udylite 

BRIGHT 
ZINC | 


* Udylite OFFERS YOU: 

O -Udylite No. 1 Bright Zinc Salt— The bright zinc 
solution in dry form, simply add water. 

O Udylite No. 2 Bright Zinc Salt-The zinc compound 
of high purity for replenishing zinc solutions. 

Udylite Zinc Brightener— The addition ogent for 
cyanide zinc solutions which imparts brilliant 
luster to the zinc deposit. 

Udylite equipment of all kinds for the application 
of zinc coatings and their subsequent surface 



L? E /«ij ENTATIVSS IN AJ_l P RIN .CJPaI cT . ffej Sj 



Thread your 1"to 2 pipe with 


with self-contained, quick-setting 

lLONo.65R 


• It cuts smooth perfect threads — its 
1 set of high-speed steel chasers that 
stay in it (instead of 4 sets to fool 
around with) adjust to thread 1", 154", 
114" or 2" pipe in a mere 10 seconds — 
its nearly automatic workholder sets 
to pipe size instantly: there you have 
the reasons why this rugged steel- . 
and-malleable No. 65R is so widely 
popular with men who know pipe ' 
threaders. For the easiest most effi- 
cient threading you’ve ever enjoyed 
tay this RiBjto-at your Supply 
House. We re doing our best to keep 
supply up to demand, so keep asking. 
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HERE'S NO SUCH THING . 




SANDWICH CONSTRUCTION 


oaK--- 



• • • a combination which makes Sky- 
dyne a "must material" for any airplane 
designer or decorator to investigate. 
Skydyne is perfectly suited for luxurious 
airplane furniture and all other interior 
equipment. 

For example, in giant commercial air- 
liners, "SKYPLY", Skydyne Sandwich 
Construction, can be used for the 
attractive furnishing and finishing of 


cocktail lounges, reading rooms, game 
rooms, rest quarters, frozen food com- 
partments and storage accommoda- 

Adaptable to all types of designs be- 
cause it is form moulded, Skydyne offers 
a beautiful, smooth, rivet-free surface, 
with curvatures easily attained. It ii 
highly resistant to heat, cold, moisture 
vibration and sound. 

Learn the whole story about this and 
many other uses of Skydyne Sandwich 
Construction — now available 
peacetime applications. 





TOPS FOR SAFETY 

^ Gold Me Aal ^ 

''WHEELBARROW 1 ' WORK STANDS 



Gold Medal "Wheelbarrow” Work Stands are a profitable Investment in the 
safety of your workers. Easily moved by one man, they are strong, made of 
sturdy light-weight tubular steel, and come in several heights. They put 
workers up to correct working levels in complete safety ... an important 
reason why Gold Medal "Wheelbarrow” Work Stands are vital to working 
efficiency. 


THE PATENT SCAFFOLDING CO., INC. 



After 24 hours’ immersion 
in S.A.E. 20 oil, wick specimens 
(each .25" diarn. x 30" long) of six 
different types of Booth “pre- 
scription” felts were surface- 
drained and then weighed. Oil 
absorption as high as 578%of the 
original weight of specimen was 
recorded. 

Various Booth felt tests, by 
independent laboratories, may 
give you new angles on felt. Ask 
for copies of the reports. 

THE BOOTH FELT COMPANY 
475 19th Street Brooklyn, N. Y. 
736 Sherman Street Chicago, HI. 
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Curtis Univcrsal^Joints made for aircraft use have to 
pass rigid Magnaflux inspection. Hairline hardening 
cracks or flaws in the steel used, which could not or- 
dinarily be seen, show up readily in this inspection. 

Every step in the production ^of Curtis Universal 
Joints is carefully checked by, trained and Certified 
Operators and Inspectors to insure a "QUALITY" 
product that can be depended upon. 

Curtis “STANDARDS” 
throughout production 
and inspection have 
qualified us to receive the 
A.A.F. "Approved Quality 
Control” rating indicated 
by this stamp((J Jon ’every 
Curtis Universal Joint manu- 
factured for aircraft applications. 

In specifying universal joints 
manufactured by Curtis you are 
assured of a "QUALITY” prod- 
uct that will meet A.A.F. Class I 
Specifications. 


Write for technical data and 
useful Engineering Templates. 


<s 


CURTIS UIHUERSm 

joiiit to. me . "sb 

SOLE DISTRIBUTORS, BOSTON GEAR WORKS, NO. QUINCY, MASS. 




Gives You the New Design and 
Operating Advantages of CONSTANT SPEED 


Here is a new Oster development ii 
speed, governor-controlled motor that backs up 
your good judgment when you specify it for 
applications where constant speed is a necessity. 

Housing: Die cast aluminum end brackets. Mild steel field 
housing. Totally enclosed. 

Weight: IS Oz. 

Bearings: Single shielded ball bearings, lubricated with a 
grease suitable for any specific application. Bearing hous- 
ings fitted with steel inserts. 

Windings and Insulation: Field coils and armature wound 
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MANUFACTURERS ! 

Don’t delay production of your post-war products. We are 
ready to contract for volume production runs and assume 
the risk of selling and merchandising your product. 

Our organization is operating now on a worldwide scale with 
a large sales force of our own. We are over 10 years old, 
well rated, have more than a million dollar annual volume 
with a trade name extensively advertised in consumer maga- 
zines, newspapers and trade publications. 

If you have or plan to make household items, kitchenware or 
similar products for distribution in the department, chain, 
drug or hardware fields, we are ready to sit down with you 
and talk facts that will get your factory rolling quickly. We 
have no desire to control or buy firms but have a very success- 
ful record of extending practical design and engineering 
advice, helping with financing where necessary and building 
up a profitable working arrangement that has stood the test 
of time with others. 

Write BO. 937 Aviation 
520 North Michigan Ave., Chicago 11, 111. 
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Lms&JR 

"Par" Packings 
... a JjJmuI tiCfht leal 
For All Hydraulic Presses 


A thoroughly dependable seal, from zero to peak pres- 
sure, is attained by the precision design, exacting production 
methods and meticulous inspection of Linear "Par" packings. 
Manufactured from- six compositions, each for a specific 
service, these packings are selected by designers of a wide 
variety of the most modem hydraulic equipment. 

Sample packings sent upon request. Engineering con- 
sultation, resources of our testing laboratories and facilities 
for the complete design of the hydraulic unit itself are avail-, 
able. 

Lms&IR 

INCORPORATED 

ST ATI ROAD A LIVICK STRUT 
TACONV, PHILADELPHIA IS, FINN*. 

333 


Callite 


used in fusion 
welding of 


CARPENTER STAINLESS TUBING 


The first tubing manufacturer to recognize the ad- 
vantages of the atomic hydrogen welding process was 
The Carpenter Steel Company. This company uses 
Callite "Puretung" Electrodes in a fusion welding 
process on stainless steel tubing destined for air- 
craft engine exhaust systems and acid lines in chemi- 
cal plants. 


In atomic hydrogen, helium or argon arc welding, 
"Puretung" Electrodes, of 99.9% pure tungsten, re- 
sist the extreme heat of the arc, retain their stiffness, 
keep the arc properly spaced . . . and are consumed 
slowly. Our engineers will be glad to advise on 
specific applications. Callite Tungsten Corporation, 
545 Thirty-ninth Street, Union City, N. J. Branch 
Offices: Chicago, Cleveland. 


FOR 25 YEARS PIONEERS IN TUNGSTEN METALLURGY 
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One of the foremost needs confronting 
business and industry during the period of 
readjustment is to keep goods and mate- 
rials of every kind and for every purpose 
moving expeditiously. 

This is an immediate and vital necessity. 
Railway Express, realizing the importance 
of supplying ways and means to meet the 
demand, is devoting its nationwide facili- 
ties and experience to the performance of 
such a service. 




DILL 

FASTENERS 
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Savinqs-lmr Ven ' eniS 

through Rubber-Cushioned 


Brightboy 





Brightboy TUFF-TEX 

lilfp 


Showing you— \ 


— Direct methods 




—helpful pointers on \ v' 

training others for \ : ; 

supervisory positions V 




Jusf Published! 


TRAINING 
FOR SUPERVISION 
IN INDUSTRY 









B rid 


h t b o y 
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" SINGLE- 

RELEASE” 

Harness 


UNITED NATIONS’ FLYERS 

are using it for 


SAFER LANDINGS 

A one-hand turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is "set” for action. 
All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin " Single-Release ” harness is 
acknowledged as superior for all landings. 
IRVIN, as always, leads in Safety. 



Twist 6 Set Tap for Release Harness Palls Off 

HIVING AIR CHUTE CO., Ine. 

Main Office: 1B70 Jefferson Ave., Buffalo, B, X. Y. 

Flower St.), and Lexington. K)., U. S. A.— Canada, England and 
Sweden ... All S erring the United Nation’s Air Forces. 


Eliminates Splicing and Serving 

SC, 

Easy to Use, Easy to Re-adjust 

SS^SHf^SLZ >ped “ ,ools E “ y “ 

Outpulls Strongest Rope— Never Slips 

ft:.?/, i; v,s 

Economical— Use Again 



Safe — I 
Replacement Guarantee 



DESCRIPTIVE PRICE LIST FOLDER 


NATIONAL PRODUCTION COMPANY 

4573 ST. JEAN AVENUE • DETROIT 13, MICHIGAN 
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For Efficient 
Cleaning 



pH Control has proved 
;h standard of efficiency in metal 


to be the key to a new, hig 
cleaning and p 
the pH Chart, which accurately measures the cleaning power 
needed and shows the exact limits of safety for the surface 
being cleaned, Kelite has taken guesswork out of cleaning. 




Drafto Metal Disintegrator Saves 
Time, Material, Money— $295 complete 


Removal of embedded tools by Drafto's 
“vibrating arc" preserves delicate 
threads and contours in dies and pro- 
duction pieces — saves work you former- 
ly scrapped. Compact, portable, easily 
handled. Disintegrator head operates 
in any position; makes round, square or 
special holes according to size and 
shape of electrode. Anyone can use it. 


inquiries t. GREENLEAF CORPORATION 

National Distributors Dept. A, Pittsburgh 21, Pa. 
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HAVE YOU 

MOVED? 

If you've moved recently or are planning a 
change, let us know now so that copies of 
Aviation will continue to be delivered to 
you promptly. Use this coupon or a penny 
postcard. 


jjj City and slale = 

E New address ^ 

= Company conneclion | 

1 MAIL TO: McGraw-Hill Publishing Co. E 
= Circulation Department S 

330 West 42nd Street 
New York 18, New York 
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Users of flexible plastic tubings and tape secure a large incre- 
ment of efficiency and economy when they specify "Fibron by 
Irvington." For the product they receive has been especially 
formulated for their own specific need. Should the major re- 
quirement be operation at elevated temperatures, a Fibron 
formulation for exaedy that job can be supplied. Likewise for 
temperatures as low as — 70° F; or for services requiring 
resistance to acids, alkalis, corrosive fumes, and abrasion. In 
each case the correct Fibron formulation is supplied. Each 
formulation of course, furnishes the high electrical and mechan- 
ical properties essential for efficient, long lasting insulation. 

It is this Irvington policy of "engineering and formulating 
lor specific applications,” that accounts for the long service 
which Fibron plastic products provide ... as well as for 
Irvington’s continuing leadership in electrical insulation! 

Fibron plastic tubings are produced in all standard opaque 
colors as well as transparent — diameters from .034" to 2" — 
in coils or cut lengths. Fibron tapes are obtainable in black and 
clear, in widths Vl" to 3", thicknesses .004" to .030" and in 
convenient length rolls for hand application. Fibron wire 
markers are available plain or stamped, in inside diameters 
from .053" to Vi". 

An oudine of your special requirements will receive imme- 
diate attendon. Write Dept. 52. 



IRVINGTON 

VARNISH & INSULATOR CO. 

Irvington 11, New Jersey, U. S. A. 

"tOOK TO IRVINGTON FOR CONTINUED LEADERSHIP IN INSULATION " 



The next time you think that any spring of 
right size will work in your mechanism, remem 
the picture above. This spring was designet 
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America's War Production Pro- 
gram is being speeded up by 
the use of Niagara Open Back 
Inclinable Presses. The No. 
A- 6 I /2 shown is one of the com- 
plete, well-graduated Niagara 
line ranging from 7 to 190 ton 
capacities. Their many fea- 
tures contribute to LONG DIE 
LIFE AND MORE WORKING 
STROKES PER HOUR. Com- 
plete specifications are given in 
Bulletin 58, available upon re- 
quest. Niagara Machine & Tool 
Works, Buffalo II, N. Y. Dis- 
trict Offices, New York, Detroit, 
Cleveland. 


BUY WAR BONDS 
AND STAMPS 



MANHATTAN RUBBER 

molded 

AIRCRAFT PARTS 

isolate vibration, seal joints, 
— ' ^ ^ protect men and equipment 


To isolate vibration, seal joints and pro- 
tect men and equipment on aircraft, 
MANHATTAN developed specially engi- 
neered molded rubber parts from natural 
and synthetic rubbers. Motor Mounts, Dia- 
phragms, Sealing Rings, Packings, Gas- 
kets, Grommets, Ignition Parts, Bumpers, 
Brake Cylinder Cups and Boots, Cylinder 
Air Deflectors, Non-Slip Matting are some 
of the MANHATTAN Rubber Products 
on aircraft. Other MANHATTAN Rubber 
Products speed fabrication. They include: 



THE MANHATTAN RUBBER MFG. DIVISION 


Clean INSTRUMENTS 



. Precision Bali Bearing 

in me kcR cleaning machine 



Searl 

fc VM 400 

"Pros* to Test" 

INDICATOR LIGHT 

L 


g 

$ 'M, 

' w J3 

; ~~S 

— }■ 


» m 

* 

1 i/i 

SAFETY FACTOR 


! V* 


DAY or NIGHT 


These versatile lights arc 
considered a safety factor in 
flight operations because their 
indications are SAFELY appar. 
ent— day or night. Their beam 
is sharply penetrating in broad 
daylight. At night they release 
only a shadowy phosphores- 


cence. Other Scarlc VM-100 In- 
dicator Light features include: 
quick bulb discharge by mere 
finger pressure, acceptance of 

type bulbs. Can replace any Ye" 
hole mounting light. Request 
full details. 
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Automati 
features 
assure 
high precisii 
internal 
gaging 




The COMTOR Co. 


FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 39 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


FITZGERALD 

GASKETS 
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50 TIMES THE WEAR OF STEEL 



Draf to Tungsten Carbide centers are a 
“necessity for precision work,” writes a 
leading manufacturer. “We wouldn’t 
think of starting a close tolerance job 
without the assurance that there would 
be no wear or distortion of the center.”* 
Standard centers stocked for quick ship- 
ment. Prices and shipping dates on spe- 
cials, half-centers, etc. on request. Write, 
wire or phone for full information and 
bulletins. 

GREENLEAF CORPORATION 

National Distributors 

Dept. A, Wilkinsburg Pittsburgh 21, Pa. 


Whole Kit 
of Tools 



SEN Ml 

VISE'GI 


WRENCH 



AIRCRAFT MOTORS 

MOTOR "A” — Type D26410 is wound for 1/10 HP 
24 volts DC at 7500 RPM; equipped with 

IISS“ 


MOTOR "B"— 

zir 1 

MOTOR "C— ' Type D31420 is wound for 1/3 HP, 
24 volts at 7500 RPM; equipped with out- 
side fan for cooling for heavy service. 

for "A.N.” connector of the number of poles re- 


What is your problem? 

THE OHIO ELECTRIC MFG. CO. 

5914 Maurice Avenue Cleveland 4, Ohio 
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FEDERAL LIGHT WEIGHT ALL-METAL SKIS 

NEW ADVANCED DESIGN and PROVEN SUPERIOR PERFORMANCE 


A COMPLETE NEW LINE OF IMPROVED STREAMLINE MODELS FOR ALL MAKES AND SIZES OF AIRCRAFT ARE AVAILABLE. 



AVIATION'S MARKET PLACE 



AVIATION’, 





AVIATION, 




iVIATIOX, 





Its —the engineered recess! 


PHILLIPSES' SCREWS 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

. . . It’s the exact pitch of the angles that eliminates driver skids. 

It’s the engineered design of the 16 planes that makes it easy to apply 

full turning power— without reaming. 

. . . It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% — cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 
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make these 


machining economies 


. . . daily savings in plants like yours! 


Machining economies unmatched by other common structural 
metals . . . savings in time, tools, and power . . . are every- 
day practice in the modern shops now using magnesium. 
With magnesium you can machine at highest speeds — often 
the top speeds of modern machine tools. Magnesium per- 
mits heavier depths of cut and higher rates of feed than 
other structural metals; provides good surface finish. 
Cutting tools, especially carbide tipped tools, stand up 
for exceptionally long periods in machining magnesium. 
You save considerably, too, in the power needed to remove 
a given quantity of magnesium by machining. The horse- 
power per cubic inch per minute normally ranges between 
0.15 and 0.3. 

The nearest Dow office can give you all the details on 
these and many other magnesium advantages. 
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3 Remote-Indicating Autosyn Flowmeters 
for peak fuel economy and maximum range 


Pioneer 




The Pioneer* Autosyn Flowmeter is a remole-indicating 
instrument of high accuracy and dependability, providing 
precise indication of the rate of fuel consumption over the 
entire range. It enables the operator to hold the engines 
to predetermined consumption rates for optimum power 
plant efficiency, and adds to flight security by accurately 


foretelling flight range. Tests at altitudes up to 35,000 
feet, and over extreme temperature ranges, show no appre- 
ciable errors in indication. Advanced design holds pres- 
sure drop extremely low — less than 1 psi drop over the 
entire operating range. (Complete specifications and 
data may he obtained by writing to the address below.) 


PION E E R IN STRU IVI E NTSfU'PSf-P/ONffR DIVISION, Teterboro, N. J. 

^REG. U.S. PAT. OFF. 



